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Lord, AMB ROSE Dup LE x, Earle of Warwicke, 


Baron of Liſle, of the moſt Noble Order of the Garter, 
Knight, Generall of the Queenes Majeſties Ordnance with» 
| in her Higkneſſe Realme and Dominions, and one of het Ma- 
jeſties moſt Honourable Privie Counſell , illiam 
Bourne wifheth long life,increaſe of Hondut, 


with all bappy ſucceſe. 


IIght worthy and Noble Earle, where- 
es befote this time, have written 
[| ſundry ſimple Treatiſes, whereof 
to of them are extantia Print, the 
one called the Regiment of the Sea, and 
13 the other, the Treaſare for Travelers, 
and nowalſothis batbarous and rude 
2If thing, called the Art of ſhooting in 
— Great Ordnance and as it is moſt com- 
monly ſcene, that every perſon doth moſt commonly com- 
mend that thing wherein hee is moſt expert; and therefore 
ſome there are 4 doe moſt extoll Divinity, and great rea- 
ſon it is that it ſhould be ſo, for that it teacheth us both to 
know God, and to inſtruct others: Alſo otherſome doe 
moſt preferre Phyloſophy : otherſome the Lam, with ſuch 
like as they moſt delighted in. Alſo other there are, that do 
not onely extoll them, but will make Arguments, and diſ- 
pute, whether of them are moſt commendable, and moſt 
wotthy to bee preferred above the other, There are alſo, 
that after long diſputation, doe not onely aſſigne every 
: 22 Science 
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galence his ſeverall laude and praiſe, but alſo diſtou:ſe whe? 
ther of them are moſt neceſſary fora Common- wealth. And 
I am of that opinion, and that no man can deny, but that the 
Art of ſhooting in great Ordnance is neceſſary to bee advanced 
for the defence and maintenance of a Kingdome, and Coun- 
trey, and the Common-wealth thereof, Wherefore (Right 
Honourable) being as one extraordinarily bold, I preſent 
the ſame unto you, for that I know your Lordſhip can truely 
deſerne and judge in theſe cauſes, as one whoſe wiſdome is 
not unknowne, hoping that you Honour will take this fim- 
ple worke, as my good will, rather chen the value of the 
thing, or the fineneſſe of the penning of the matter. And 
thus I ceaſe to trouble your Honourable Lordſhip any lon- 
ger at this time, defiring you to accept this frmple- Book 
at the hands of 4 poore Gunner, as 3 trite ther pvy g 
will towards your Honour: defiring God to proſpet yblx 
Honour in all your doings in perfect health, \,,> 5 © |; 
% 1% i 


' Fl | | 2 
By your Honours humbly 
u Conmandinen, 


WrI IA Bous 


fa you maythink that I have not knowledge ſufficient to be a teacher in 
theſe matters. And the ſecond cauſe is this: for that my order of tea- 
ching is contrary unto all that have taken upon them to be teachers, or inftruſters 
in theſe matters or affaires before time. Therefore for toſhew unto you the cauſe 
that hath moved me to write this rude volume, is this, for that wee Engliſhmen 
have not bin counted but of late daiesto become good Gunners:and the principal 
point that hath cauſed Engliſh men to be counted good Gunners, nath bin, for that 
they are hardy or without fear about their Ordnance: but for the knowledge in it, 
other nations and countries have taſted better therof, as the Italians, French and 
Spaniardes: for that Engliſh men have had but little inſtructione, but that they have 
learned of the Dutchmen, or Flemings, in the time of King Henry the eight, And 
the chiefeſt cauſe that Englith men are thought to be good Gunners, is this: for that 
they are handſome about their Ordnanceinſhips,on the Sea, &c. And furthermore 
Ido think it good to ſhew unto you three great cauſes, beſides divers other ſmall 
cauſes, that the thing that hath letted or hindred Engliſh men to become cunning 
in the ſhooting of great Ordnance, although di vers prooves have bin made atſun- 
dry times: and Ordnance hath bin had into the fielde, both in maſter Brome fields 
time when that he was Lieutenant ofthe Ordnance, and at divers times ſince, and 
2t thoſe prooves that have bin made then were no profes, but to cauſe thoſe 
Gunnery that didſee the experience of thoſe profes, to committe a further errour 
as touching the ſhooting in great Ordnance: and the reaſon therof is this :the firſt 
& principal cauſe is, that they did make their profe with a Quadrant, and io it 
ought to be: that is to ſay, the fourth part ofa Circle divided into go. equal partes, 
which ſome ſimple Gunners wil cal a Triangle, butthere is no inſtrument ſo called, 
but only a 2 the original of the making thereof is the fourth part of a 
Circle divided into 90 equal partes, what forme ſo ever that it hath. And now the 
principal uſe of the quadrant, is to know what any p_ will caſt at the mount of. 
every Degree, and fo from degree unto degree, unto the beſt of the Rander. And the 
cauſe that hath made the Gunners to commit error by the mounting of the ꝓpeeces 
by the degree of the quadrant, hath bin this, although that it be true that ſuch 2 
eece will caſt the ſhot ſo many ſcores at the mount of ſo many degrees, and yet 
when that they have made proofe therof, they have found it meere falſe, & yet the 
thing moſt true, although ſomtime the ſhot hath flien a great deale further, and 
ſometime much ſhorter, which cauſes, were no other thing but the hi or the. 
low nes of the ground, for that there is ſeldom any ground that you ſhal find levell. 
but it will be higher or lower thenthe ground that the peeceſtandeth upon, as L 
more at large declare in the thirteenth ä of the booke, and yet inthe time o 
ſervice there is no uſing of the quadrant but in ſome caſes, & then take a great large 
one, for in a ſmal you may ſoone commit errour. And furthermore I do know divers 
that will have inſtruments and yet be utterly voide gf the uſes of them, for it is the 
reaſon ofthe perſon in the doing of = ching, and not the inſtrumentes, for 4 the 
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doing of any thing. if the perſon doth not conſider of all things with him & againſt 
him, he or they be apt to commit errour, &c. The ſecond great cauſe is this, in the 
uſing to gi ve levell with a rule ſet out in inch partes: but unto this they cannot 
order it, nor give it no Method to know what any peece will doe at any num- 
ber of inches aduantage, for the peeces do differ in caſting, according unto their 
lengths, as I doe further ſhew in the booke, Wherefore the uſe of the 
anche rule, according as they doe uſe it, is to no other purpoſe, but onely to 
ſcełe out what numbers of inches willreach the marke, and that being known, then 
to keep the length of the marke with that peece. And the neceſſarieſt thing that this 
Kind of giving of levell in the time of ſervice(as being in a Caſtel}, Forte, or Town, 
orſuch like, the Gunner having charge of any peece, ) is to beate all thoſe mar kes 
that be apt to doe any ſervice at, — to know how many inches will reach any 


marke, &c. but to become a cunning Gunner, he ſhall ne ver be, although he ſhould. 


ſhoote IOO. hots every day through a yeere, for that he never doth know by that 
meanes the diſt ance of any marke, but in every peece he muſt make a new proote,it 
that the peece be removed or changed from that place. Wherefore I have made a 
cable, ſnewing how many inches, and what part of an inch will make a degree, and 

Io unto ten degrees wherby you may małe a Methode to hit the length of the marke 
in any peece at the firſt ſhot, as it doth appeare in the eight chapter ofthe boo ke, it 
Jo be that there were a true & exact blo of proportion, of the caſting of the peece 
at the mount of every degree, but I have not had ſo great proofe but that I may be 
deceived,for I hayeno other proofe but at my owe charges, and my abilltie is able 


co doe nothing to make any proofe in thoſe cauſes, The third great cauſe is this, I 


I do know few Gunners, yea nore at all in reſpect, that hath any capacitie, to know 
the diſtance unto any marke aſſigned, if that the marke be ſuch that they cannot 
come unto it directly by land, and yet there be very true and exact wayes to know 


the diſtance unto any marke aſſigned, how ſoe ver the thing is, if that it may be ſeen . 


dy Geometrie perſpecti ve: and the lacke therof amongſt Gunners is the principal 
Jeſt point that doth deceive them, ſo that theſe three things do utterly deceive moſt 
men : the firſt is this, the height or low nes of the ground: the ſecond the length of 
the peece: and the third not knowing the diſtance unto the marke: for their reaſon 
in theſe cauſes that they doe ſuppoſe can doe nothing, that is to ſay, to finde the 
diſtance unto any mat ke — by looking upon the ground, and that never can 
ſhew unto them the diſtance unto the marke, but yet muſt be known either by the 
Scale or croſſe ſtaffe, or elſe it muſt be knowen by the lines of Poſition, which 1s 
e wed in a booke of minethat is extant in Print, called the Treaſure for Travelers, 
and alſo in a booke et forth by water ſhomas Vreger called # an: mu ra, Wherein 
thoſe two bookes you ſhall finde meanesand wates both how to finde the true di- 
Nance unte the mare, & alſo how much that the mar ke is higher ground or lower 
ground,thenthe place that you are upon, and allo the length of the line Hipothe- 
nuſall, whetherit be up the hill or dowu the hill, which is very neceſſarie and pro- 
fable for all them that will uſe to ſhoote in great Orduance, for to know, as all 
Gunners,Captaines,and Leaders of men, &c,And now friendly Reader, it is poſſi- 
ble that ſome people will diſlike of me, for that I have written this Booke : ſome 
of them for that they doe thinke, that they have better knowledge in thoſe 


werd then L, and otherfoms perhaps way be offended, for that they would not 
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have the thing known but amongſt themſelves,and otherſome poſſ ble will be of. 
fendedwith me that are Gunners, that are altogether without any knowledge in 
tboſe cauſes, that would not have their ignorance knowen. So by theſe meanes 1 am 


aſlured that I ſhal purchaſe a great number of enemies,asI do kuow that I have al- 


ready cauſed ſundiy people to envie me, as ſome Sea men do miſlike of me for wri- 
ting ot my booke called the Regiment for the Sea, and otherſome of late are offen- 
del vithme for the writing and ſetting forth of my booke called the Treaſure for 
Trauellers, but notwithſtanding, I do ſee that it is needful to be known unto a num» 
ber of them that be Gunners, waying and conſidering with my ſelfe what a num- 
ber there be, that will take upon them to be Gunners, yea & that maſter Gunners, 
that are not ſufficient nor capable in thoſe cauſes, butare in reſpect altogether igno= 
rant, ſtanding upon no other thing but their antiquitie, that they have ſerved as 
Gunners lo long time, W herfore I do think it very neceſſary for them to have ſome 
good inſtructioiis: but as far as I can ſee, every manmakethcurteſic to do the com- 
mon- wealth of our Realme of England any good therin, and as far as I can perceive 
thatno people may better pleaſure the common wealth in the time of ſervice,cither 
Seaor Land, then may good Gunners againſt the face of our enemies : forthe 
Realme of England hath a great number of enemies: for as we have ſeene by daily 
experience, that the \Lueenes progenitours aforetime were never without 
wars, yet we have a moſt gracious & loving Prince raigring over vs, which doth al- 
waies ſtudy for peace & tranquillity: God grant ot his mercy that hemay live long 
and raigne over us. Amen. Yet notwithſtanding. it is good for us to ſtudy in the time 
of peace, how to defend our ſelves in the time of wars & troubles. as generally we 
rovide in harveſt for to live in the winter, And for that cauſe have I writtenthis 
tle treatiſe, not to the intent to teach them that be cunnangy but to give inſtructi- 
ons unto them that be of the ſimpleſt ſort, &c, Wherfore (Gentle Reader) beare with 
my rudenes, for that I am ſo bold to be the firſt Engliſhman that put forthany book 
as touching theſe cauſes, and it is poſſible that there be a number would looke that 
I ſhould have given them place, for that they are more worthy & skiltullerin theſe 
cauſes, thinkingthat I am toſimple, for they doe not conſider how that God doth 
give his giftes, as we ſce daily, he giveth uuto one man riches, and another man p 
very, & one man to be a ruler, and an other to be inferior, one man wiſe & prudent. 
—— other ignorant, one man beautiſull, and an other deformed, one man ofa tall 
ſtature, & an other ofa low ſtature, one man ſtrong and luſty, and another weake & 
lame: although that they be ot one conſanguinity, linity or kindred, ſuchis the mars 
ueilous works of God. Wherfore menare not to be meaſured by elles, but by vertue, 
for God is not partiall in his gifts, for he hath ſhed his moſt precious hlood for the 
redemption of all mankind, ſo that afore him all are one, for we are all his creatures 
and the ſheep of his paſture, and the workes of his hands, ſo he is our God, & we are 
his people, ſo that we keep his holy will and commandements but fleſh & blood is 
lo fraile, that we can do no good of our ſelves, for God worketh the will and deed in 
all his creatures, ſor by his holy ſpirit he doth give ſundry gifts and all for the profit 
both of our ſoules & bodies, as Saint Paul faith to the Corinthians, To one is given 
through the ſpirit, the utterance of wiſedome, to another thentterance of knowles 
by that ſame ſpir it, to another faith, by that ſame ſj irit, toanother the gift of healing 
by thar ſuns 1e anocher proben 40 another erde 1 
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to another divers tongues, to another the interpretations of tongues, and all thoſe 
doth the ſpirit of God work, and diſtribute unto every man according unto his 
moſt holy will and pleaſure. Then what a vaine generation of people be wee to 
ſtrive againſt the will and pleaſure of God,as who ſhould ſay,that God is bound to 
de ruled by the wil & pleaſure of man. But what ſpeciall gift ſoe ver God doth give 
unto man, let them give him thankes therfore, and looke that they do not abuſe the 
ſame gift, for if that they do, it wil be a ſnare to take them in, and ſo be an example 
unto the whole world. For as ſoone as our heart is lifted up with vanities, then en- 
treth the Devil & he cauſeth a man to fall & decline from Ged, thinking with our 
ſelves, that the gift that God hath given unto us commeth of our ſelyes, For as ſome 
do think that have riches,that they have it by their own induſtry, and ſome doin 
divers other ehngs,think that it commeth ot themſelves, with divers other ſpecia 
gifts that God giveth unto man, thertore whenſoeverGod doth give any ſpecial gift 
to any perſon then let him give him thanks therfore, uſing it to the lau dd, praiſe, glo- 
ry. and honor of God, & to the profit of his neighbour, & the common wealth cthis 
Native country, for great is the wickednes of the people upon the face of the earth, 
as conſidering this in theſe our dayes, that the Biſhop of Rome with all his adhe- 
rents, doth daily practiſe, how & by what meanes, to bring this our noble realme of 
England to utter confuſion, therfore it is very meete and neceſſarie for us to deviſe 
How to prevent them, and then there is no doubt, if that we do our good will and 
andevyour, but the living God will deliver us trom the hands & ſnares of ſuch wic- 
Led Antichriſts, that do ſeeke the blood of the Chriſtian ſervants of God. Where. 
Fore it is very meet for us that be faithtulChriſtians,% true ſubjects to our Prince & 
Country, to arme our ſelves;firſt with faith, ſecondly with manly courage, & third- 
dy with armor for our back, for let us be aſſured without Gods nughtie providence 
unto the contrarie, that as ſoone as they have us at any aduantage, that then let us 
Jook for no other matter, but that they wil give the attempt, for ſuch is the wicked- 
nesof the malicious Papiſts, yea even ſome of them are thoſe that ſhould or ought 
20 be good ſubjects unto their Prince and native countrie. Wherfore I beſeech the 
Living God to confound ſuch wicked Impes that ſhould ſeeke the deſtruction of 
their Prince, and eſpecially a vertuous, mercifull, and a godly Prince, and ſecondiy 
che deſtruction of their native Realme & country, yea even the nurce to them and 
their forefathers, that hath yeelded unto them all kind of foode & neceſſaries. What 
greater wickednes can there be in men? & they themſelves are bound by the laws 
of God, & alſo by the laws of nature, to defend their Prince and Countrie : for we 
nor they have no juſt quarell to fight by the lawes of God, but onely to defend our 
Prince, and country, and the liberties therof. Therfore it is meet for us to call unto 
God for mercie and grace, and then there is no doubt but that he will deli ver us, & 
curne all their wicked deviſes unto their own deſtruction, even as them that make 
a pit for other and fall into it themſelves. W herfore it is meet for all them that are 
Noble men, and Magiſtrates, & ſuch as are in authority, to cheriſh and maintaine all 
thoſe that are good and vertuous ſubjectes, and good members in the common 
wealth, and contrari wiſe, it is very neceſſary and convenient to puniſh all wicked 
doers, and ſuch as do annoy and hurt the common wealth, having no regard, neither 
for love nor favour, not hatred or malice, neither for bribes nor friends, but to re- 
vard every man according unto their deſerts: for as it is ſin to ſuffervice unpuniſhed 
in like manner it is as evil to ſee Vextue not rewarded, cheriſhed nor maintained. 
* r „ „„ Ä Conſiderations 


Conſiderations to be had 5 
in ſhooting of Ordnance, 


Tenne principall things are to be conſidered in the ſhooting of 
Ordnance, to keepe the length of the marke, or to make a perfit 
ſhotte at any marke aſſigned ,according vnto the diſtance of the 
marke,and knowing what ſuch a peece will doe at ſuch an advan- 


tage in mounting. 
I. The goodneſſe or badneſſe of the pouder. 
1 e good pouder dꝛiueth the (hot further than the marke, the bad —— 
oteth ſhoꝛt of the marke: therefoze you mult vſe diſcretion in lading 
of the peece, accoꝛding vnto the pouder. 
2. The lin o of peece. 
F you doe giue the peece moꝛe than her dutie, you doe ouerſhoote the marke: 
if pou do giue her lelſe than her duty, you ſheote ſhoꝛt of the marke: you muſt 
3 giue the peece her dutie and no moꝛe. 
. The winde, and eſpecially to be mounted at much ad 0 
Tx 2 winde with you,cauſeth you to — the ma 
the hardneſſe. The winde againſt you, ma port ſhoot ſhozt 1 
marke, accoꝛding vnto the hardneſſe. The winde one — ſive, the peece 
caſteth beſide the marke: therefoze you muſt weather the — U —— 
vnto the hardneſle of the winde, = the diſtance vato the marke 


4. 

Ye-lhoite to bigge 02 too high, it t putteth the the in varmger : foz 
u mul dꝛine the wadde and ſhotte home vnto the pouder in pete. 

> foaifthe ſhotte das reit any thing ſhozt,it will bzeake the pece ( oz elſe 
it will nc 


it is a chaunce ) in the vacant place — — 
hot — — 1 — — 1 4— lhozte bob .— Sy —— 
doe co2ding pouder, 

1 delinerance ont ofthe piece thersfaze the thet mms 1 boli fi 


8 1 the wadde, or the pouder rammed in too hard or too looſe, 
de rammed in foo hard, and the wadde alſo, and piece gorot, 
10 r being badde, oz els not dzye, wer lb vera e 


Abit „ will be det 
» and ailo 
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6. — he og of — peece * 
e peece ſtandingſo may oꝛ doth recople lower groun 

dit — the ground be lower at the — 1 pete, than it 15 

where the wheeles ſtand, it duerſhoteth the marke, foꝛ that in the deliue⸗ 
rance of the thot,the bzeech goeth downewards, and the mouth vpwardes. and 
the peece is apte to recoyle downe the hill: and if that the ground be higher 
behind the pece then it is befoze the pœce, then it may happen to ſhwte 
ſhozt : but that is but a chance, foʒ that is not ſo apte to recoyle againſt a hill, 
as it will do vowne the hill. 

And il it doth 1 ＋ ſo, that the one wheele doth recople faſter than the o⸗ 
ther wherle, then the peece will ſhoote awzye from the marke. oz if any thing 
dos let o2 (tay the whee . e, it may ſhote awꝛpe, fo the deliuerance of the ſhot 
cauſeth the recoyle ofthe pete, which is nothing elle, but the ſuddain thzuſting 
oz the putting outol the apʒe which is in the mouth of the pecce. 

7. Ot ſhooting — a hill or valley with 
a i. uadrant 
you ſhote towardes a hill, you ſhote .ſhozt in the giuing lenell with a 
IA It vou ſhote towards a valleꝝ, you do ouerſhoot the marke, — 
the thirteenth Chapter von ſhall ſee the reaſon therof. Af vpon a leuell 
— — 1 length of the marke by the degrees of the Qua⸗ 
0 enot. 

8. I vou gine leuell with an ynche rule, you ſhall ſhote at no certaynetie, 
but in ſuch apece as you do know well,foz that it doth varie accozding vnto 
the length of the pece : as fo2 example this, if you haue thze Culuerings, the 
one is the azdinarie length, that is, t welue fote : the other is moze then 

ozdinarie length by two fate,that is,fouretene fote long:and the third is 
ozter then the ozdinarie length by two lte, that is. but ten fte long: now if 
do ſhot at any mark. and do know the diſtance vnto the mark, and alſo do 
Culuer ing mounted at ſo many ynches vantage, will * 

wil reachthe marke at twelue ynches vantage, in 

it hotethlhozt 

Ul kepe the 


mounting with the 
9. It is tobe pou doe giue 
leuell with an rule at any aduantage.⁊ you do ſhot at any marke 
inthe fourth Chapter it is ſhewed. 
peece be truely bazed, asit is declared 
: and how to ſhote with a pece 


— — Chapter 21 
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CHAP, I, 
How to know the goodneſſe or badneſſe of Powder, 
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ſſe thereof, 

9 5 ter it is knowen by 

what a blewiſh coulour, and if it be 
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themalter not 
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And after the burning of ſome kind of pouder, there will remaine certaine 
white burrleg,02 knottes( as befoze tsrehearſed) that will remaine hard, and 
not conſume after the burning,and that ſignifteth, that the pouder doth lacke 
of the maſter 02 peter. And alſo here is one pꝛincipall thing to be noted, that 
when pouder is dzye, then the foꝛceol if in reſpec, is as it were double, oꝛ a 
quarter ſtronger, than when it is moiſt anddankiſhe, whether the pouder be 
god 02 bad. And allo that pouder that is very god and well made, yet may 
happen to become moiſt, as manytimes by carriage to and fro in rainy wea⸗ 
ther, and alſo by laying it in ſome moiſt places, the caske being not very clole 
and tight, that the pouder may grow dankith. Kt 

And alſo thoſe kinde of pouders that the peter oꝛ maſter is not well refined, 
but left full ofſalte, although that the pouder be neuer ſo dzye when it is layd 
vp,yet it will giue aga ine in rainy wheather, and become moiſt, how dꝛpe lo⸗ 
ener the place be that it is layd vp in. Wherefoze there are a number of things 
to be conũdered in peuder, as touching the ſhoting in great Oꝛdinance, in a 
number of cauſes:fo2 men ot reaſon may know by the burning, coulour, taſting 
and the handling of pouder, which is god, and which is bad: but to ſay inſtly 
bow much the one ſozt ol pouder is ffronger oz weatzer than another ſozt of 
pouder is, that is hard to know, although hee be the maker of the peuder, 
and hath wayed out perttcularly the receiptes of the pouder:and the meanes 
thereof commeth to paſle,as this, by the wozking thereof, and by the meanes 
of the dꝛying thereof,and by the moiſting o2 giuing of it againe, and eſpecially 
il the pouder haue bin long made: ſo that it is a hard matter ika man haue of 
ſundzy ſoꝛtes of pouder, tolay juſtly that thus much in weyght of this ſozte of 
pouder, wil do as much, that is to ſap, to be equal in fozce,asſo much in weight 
ot that fozte of ponder ,vntill that it be put in pzoofe in the thotingit in Oꝛd- 
nance. And thus J doe ceaſe ſo waite any moze at this time of Powder. 


— — 


CHAP, II. 
To know whether any pecce of Ordnance 
be truly bored,by the help ofcertaine inſtruments 


T2 know whether that any pece of Oꝛdnance be truly -bozed, there be 
divers wates Geometrically fo2it to be done, but ſome of them bee 
t tedious, therefoze fo2 an eaſie way, they muſt make this Rinde 
— mm peeces 5 1777 right — that wn beas 
a 92 concaut perce, mult be made in this fo 
and the ſtaues muſt be made ſo faſt at the one end, that it be notwider — 


at the one end, than it is at the other end, and ſo made falt, thatthey lwarue not 


either wider o2 narrower:and then putting one of the ſtauesinto the of 
the peece,and fo meaſuring,o2 trying the peece round aboutwith the traffe that 
is without the peece, with an yncþe rule, yu ſhall know whether that the coze 
az hollowneſſe of the peece do run right in the middle of the mettle, and ik it do 
not. vou (hall ſee how much the mettle,is thicker on the one ſide, then it is on 
the other. And alſo it is very good fs2 you when you do meane to trie the 1 
8 | 0 
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to prepare a raminer head that is made fit fo2 the pte, and to put it t 
Re that you doe put into the pece, and to be — faſt 0 the fide of k 
ſtaffe, and ſids of the rammer head, in ſuch ſazt, that it may kepe the Taffe 
cloſe vnto the ſid of the peece,the which it wil do the better, if the rammer head be 
to low,and then to haue apeece of a Sher pes skinne made faſt,oz nayled vnto the 
contrarie ſide of the rammer head, and ſo it will kepe the long Caffe cloſe vnto 
the ſide of the peece, as by theſe two figures following you may perceiue. 


'E! 
5 


WT 


And furthermoze,theymay make this kinde of inſtrument following, of pꝛon, 


02 any other ſfuffe meete r to gri 5 
— fy foz the purpoſe, foz togripe the pece in euer⁊ ce 


This inſtrument mult ber double the length r 


pa ping the in r, then 
e peace, ſhew you how many and 
mettali is of thicknes, without any faple: and 
about in euery place, the truth of the thicknes of the 


How much Pouder will ſerve any peece of Ordnance, by the weight of the peece, and 
weight ot the ſhot:and at the end of this 3 is a 
able that doth declare the weight of Iron ſhot. 
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manner, acco:ding vnto the names ofthe peece oꝛ peetes all thoſe p tes that haue 


200. weight of mettall, oz vpwardes, vnto one pound weight of thot,muſt haue 
as much Derpenttne pouder as the ſhot wateth. And all thoſe pertes that — 
th2e& hundꝛed weight in mettal, vnto one pound weight ol ſhot, do require as much 
Serpentine pouder as the ſhot wayeth, and one ninth part moze. And all thoſe 
peeces that haue vnder two hundꝛed weight of mettall, and moꝛe than one hun⸗ 
dꝛed anda halfe, may haue as much Ser pentine pouder as the ſhot weieth, lack⸗ 
ing one ninth part. And all thoſe peeces that haue 100. and a halfe of mettall, 
o2 thereabout, vnto one pound weight of the ſhot, muſt lack ; parts cf peuder 
that the ſhot wateth. And all thoſe peeces that haue but little moꝛe than one hun⸗ 
dꝛed, and vnder one hundꝛed and a halle, mut tarke ; parts ol the waight of the 
ponder that the ſhot waielh, that is but parts. pereſd to the making of 
Ladlesfozany pœce n2 pœtes of Oꝛdnance, its thing Mult be noted. Firg, 
take the com paſſe of the ſhot foꝛ the prece that you do make the Ladle foz, and 
then diutde,o2 put thecompaſſe of the ſhot mto.5,cquall parts, and then cut the 
plate of the Ladle in bzeadth of thzce gf thoſofiueparts,and put the other parts 
Away,and then bend the fs> the bzeavth of the Ladle, accoꝛding vnto the 
compaſſe of the hot. ſo that it may ao eaſily into the mouth of the. peece : fo2 
— is foꝛ to hold the pouder, to the intent to put it into -the peece,xthe * parts 
put away, tobe open to turne the ponder into the peece. And now further⸗ 
amoze, fo2 the length of the plate of the lavle, here is one thing to be note = 
every balles oz ſhot being laid cloſe together,xthe plat being bent, cus off, that 
bꝛeadth befoze repearied, Ache plate in length to be cutoff, that number of ynches 
that the nine ſhols dorch reach F that plate being equallyfilled with Serpentine 
pouder, will holdthe juſt weightin Therfoze ſoz the 
length of the plate or the Ladle, thus yormalſtvie+t-asHolloweth, Foz ta make 
a Ladle fo2 a double Canon, and the pece weying generally moꝛe 92 lelle. 7000. 
oz 8000 A the ſhot weying within little moze 02 leſſe.64.pound, that ia, vut lit⸗ 
tie moze then 100 af mettall, vnto one pound weyght ot the ihot, theretozethis 
pæce may lack part of the weyght in pouder that the ſhot weyeth:thertoze they 
muff cut the plate of the Ladle but 3. times the length of the ſhot, in ynches 
und parts of ynches, and this Ladletwice equally filled, ſhall bethe dutie of the 
vtece Then foꝛ to makeaLadle foꝛ a Demy Canon, as the pœce in mettall 
generally moꝛe oz leſſe. 5000. 550. mo thot weyeth mae 03 
lee. 34, pound, which is about an bundzed and a halfe of mettall, vnto one 
— weight of the ſhot, therefozs you mut cut the plate of tte Ladle thee 
s 02 balles and a halfe high, oꝛ 4. ſhots oʒ balles high. In ynches and partes 
of ynches, actoꝛding vntd the foztifying ol the with the mettall, and the 
Ladle twice equally filled, to be the dutie of the pct. And foz to make a 
Ladle foz a double Culyering, thoſe peeces being double foztified with met- 


fall;and the peete waping 467 eſſe; foure 'Cheuſimy, 62 
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balles, in ynches and partes: this Lavle being twice equally filled, 
ſhall be the dutie of the peece. And in like manner the dem Culuering, 
and Falcons, and Falckonets, be double fo2tifyed with metall: there- 
foze you muſt make their Ladle in length fine ſhots oꝛ balles,in ynches 
oꝛ parts, and that Ladle twice cqually filled, ſhall be the dutie of the 
pece. And furthermoze, ſome Sakars and Minions haue but two 
hundzed weight of mettall vnto one pound weight of the ſhat : tere- 
foze youmult cut the plate of the Ladle in length but of foure 

oz balles and a halfe high: and that Ladle twice equally filled, hall ve 
the dutie ofthe perce. And furthermoze, now of late yeres, they haue 
deuiſed a moze ſtronger ſazte of pouder, and not without god caule 
why, fo2 the baſe pouder is not ſo god, if that it ſhould come vnto 
ſeruice,as cozne pouder, * other n th receipt ynough, 
and well w2ought : fo: the bale powder doth heate and Treine the pec 

moze than the good porrder doth : fo2 ifit be rammed in hard then becau! 
it is not ſo quicke inthe fiering, it lyeth and bloweth in the b2eech of the 
pece, befoze it can take fire, ſo by that meanes it heateth and ſtreineth 
the peece,and halle of the fozce of the pouder is gone befoze the ſhot be deli⸗ 
uered:andthen they mult vſe batement foz to ſaue the peece. Now wheras 


ey ſhote god pouder,o2 cone pouder, they take much lefle pauder, and 
— if ſendeth the ſhot quicker a wap. * a 214 — ſo faſt z. 
fo2 this we do ſee by common experience, that a little heat by long conti⸗ 


nuance,doth heat moꝛe, than a great haete by little continuance. And fur- 
thermoze,in'the ſhooting of god ponder, they hall not ſhew themſelues ſa 
often vnto their enemies. And eſpectally,the pouder would be put in car- 
tredges,fo2 in mine opinion, it is à great deale better, foʒ to charge a piece 
in time of ſernice with a Cartredge,than with a Ladle, foz diuers-conſt 
derations,as J do moze at large declare in the ſixth Chapter.Andfurthers 
moꝛe, foz to charge a pœce with cone pouder, oꝛ any other good pouder, fo 
the moſt part therol, two pound will go as farre as thzee pound of Ser 

tine pouder. As foꝛ example : that double Culnering that cequireth 1 
teene pound of de ne pouder, twelne pound of r cone, 
pouder will ſerne, accozding to the geo dnes of the making of the pou⸗ 
der. And furthermoze, vpon gd conſiderations, fo2 diners cauſes,an 
eſpeciallp, fo: the Kings Nauie, they haue deniſed to make their 
Oꝛdnance ſhoꝛter than the accuſtomed manner, and ſo by that meanes 
they are lighter than the peeces befoze time made, and pet as ſeruite⸗ 
able as the longer in ſome points, wing that weight in pouder, 
and that ſhot that the heauier doth, in all popntes as the other: foz 
that mettall that is taken from the length of the peece, hurteth not 
the foztifiyng of the peece. And as fo2 tho making of the Cartrevges 
fo2 any pœce, it is eafte enough to bedone:fo2 the compaſſe 2225 
the length of the Ladle ſhall rule thatmatter well enough. Now ſhall fol- 
low a rule to know the weight of he I ſhot, by theheight of the ſhot 
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A Table to know the weight of 
yron fhotte, 


Shot of 2. ynches high, doth wey. 1. 4. 1, ounce 4. 
A ſhot of, 2. yoches * high, doth wey. 1. {6.9.ounccs. . 
A ſhot of 2,ynches d. high, doth wey. 2. /b. 2. ounces, 
A ſhot, 2. inches, 3. quar. high, doth wey. 2. 46. 1 J. ounces, 
A ſhot 3. inches high, doth wey. 3. 46. 12. ounces, 
A ſhot, 3. ynches a quar. high, doth Wey. 4.16. 12. ounces. 
A ſhot, 3. inches d. high, doth wey. 6. /b. lacke. 1. ounce. 
A ſhot, 3. ynches. 3. quar. higb, doth wey. 7. /b. 5. ounces. 
A ſhot. 4. ynches high, doth wey. 8. 46. 15. ounces. 
A (hot. 4. ynches a quar. high, doth wey, 10. 6. 10 ounces, 
A ſhot. 4 ynches d. high, doth wey. 12. 16. 10. ounces. 
A ſhot, 4. ynches. 3. qua. high, doth wey. 1 4.16.14 ounces. 
A ſhot. 5. ynches high; doth wey. 17. /6. 5. ounces. 
A ſhot 5, ynches a quar, high, goth wey. 20 46. 1, ouace, 
A ſhot. 5. ynches d. high, doth Wey. 23 16. 2. ounces, 
A ſhot, 5. yachcs, 3+ quar. high, doth Wey. 26,6, 6, ounces, 
A ſhot. 6, ynches high, doth wey, 30. pound. 
A ſhot, 6, ynches a quarter high, doth Wey. 34. pound, 
A ſhot, 6. ynches d. high, doth wey. 3 8. pound, 
A (hot. 6. ynches three quar. high, doth Wey. 42. pound, 
A ſhot. 7. ynches high, doth Wey. 48. pound. 
A ſhot. 7. ynches a quarter high, doth wey. 5 3. pound. 
A ſhot, 7. ynches d. high, doth wey. 5 8. pound. 
A ſhot. 7. ynches three quarters high, doth Wey. 64. 4. 
A ſhot, 8, ynches bigh, ch wey.71, . 
A ſhot. 8. ynches a quarter high, doth wey.78. pound. 
Aſhot. 9. ynches high, doth wey, 101. pound: 
A ſhot. 10. ynches high, doth wey 138. pound. 
A ſhot, 11. ynches high, doth wey. 1 84. pound. 
A ſhot. 12+ ynches high, doth wey, 240. pound. 
A ſhot. 13. ynches high, doth wey, 305. 
A ſhot. 14. ynches high, doth wey. 3 80. pound. 
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CHAP, IIII. 
To diſpart any peece of Ordnance truely. 


AL J F all things belonging vnto a Gunner, the chiefef is to bꝛing 
7 {&\ V the mettall of his pœce euen,fo2 elſe he ſhall neuer ſhote juſt to 
e dis mark, which Gunners call diſparting of their peeces : and 
WIFE there be many wayes fo do it, Now to diſparte your pece, dae 
| this, take a ſtring, ſuch a one as will not ſtretch then girdyour 
perce about her taile oz great end in the very biggeſt place ol the peece, then 
meaſure the line juſtly how many ynches the perce, was in the compalle, x 
then lone how man. 22. ynches there be in the compaſſe,take ſo many.7. 
paches foꝛthe Dyametre,hight,o2 thicknes of the circle, foʒin all circles be⸗ 
ing perfect round, as timber, cone, oꝛ any other mettall, lk how many. 22. 
pncþes there be in the cir cunilerence 92copalle,ſo many times. ws is in 
the Diametre oz height. then the height oz thicknes of the bꝛerch of the perte 
being known, lo ke how many ynches # parts of an nch it commeth vnto, 
then lay that vnto the mouth of the pæce, and lo ke how much ot that doth 
remaine Teo _ 57 of — — — 5 But — 7 — 1 
rd them (as is ſatd ) an into th2& equa 
that fs not the eracte way,although K doth go ſome what neere the matter. 
ome alſo will take a Kuens V20n, and put it into the tutchhote,and then 
p it vnto the mouth ol the perce, ⁊ lo ke what it commeth vnto moze than 
the meaſure, they will take that foz. their diſpart : but that may deceine 
them, as it is generally falſe. UWherefoze this is a very god wap, to take 
your rule at two fot long, and then lay that croſſe the tayle of the pete then 
take a plummet of lead vpon a liue oꝛ a ſtring. Firſt hold the plumb line on 
the one ſid cloſe to the peece, that the line touch the peece without any bends 
ing then on the other ſid,as circumſpectly as you can, that the plummet line 
b the ſid of the peece, without anybending,xthen laythat meaſure to the 
mouth of the peece,t loke what the cuermeaſure commeth vnto,take halle 
of that foz your true diſpart. Now foz yourbetter inffructons bythis figure, 
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Firſf,Jlay my rule of two fote long vpon the tayle of the peece 
croſſe A and B and then J hald my plummet of leade firſt vpon tho 
ſaid A as vou map ſec, and then hold my hand vpon the other ſive B 
cloſe to the ſide of the peece, A B 
then J doe loke how many 
pnches the tayle of the peece 
was from A # B, and J finde 
it ninteene ynches anda halfe: 
then J lay my rule unto the 
mouth of the peece C and 
D, and finde that the mouth 
of the peece is fiiteenc ynches 
ſo there remaineth foure ynches and a halfe :then J deuide the foure 
ynches and a halle into two equall parts, and that is two ynches and 
which J take lo: my diſpart: then with my plummet of leade, J 
goe vnto the mouth of the peece, and making a perpendicular line, and 
ſo J find the vppermoſt part of the peece : then J take aſtraw, ſet- 
ting that perfitely vpꝛight, accoꝛding to the diſpart, two inches and a 
a quarter aboue the mouth of the peece, and make it faſt with a little 

OOO 


ware, at the letter C, then 
bꝛinging the taile of the 
I}, WI) 106000 i 


e to the toppe of the 
raw which ts my diſpart, 
leuel with my marke, there 
is no doubt, but J ſhall make 
a perfit ſhot, ſo that it be as 
far as within che caſt of the 
right line : foꝛ the diſparting 
of pour peece, is but to bʒing 
the mouth of your peece befoꝛe, to be as high as the taple behinde. Foz 
this vou mulk conſider, that he that can by arte lay the hollow ofthe 
ece right againſt the marke, muſt needes hit it, ſo that it be not 
arther than tho peece doth caſt vpon the right line, toꝛ he that ſhall giue 
leuell tc a peece without diſparting, ſhall ſhot a great deale ouer the 
marke, becauſe that the ſide of the peece is contrary vnto the co2e o: 
pollowneſſe of the lame: fo the mettall of the tayte of the peece, is a 
great deale thicker than the mouth. And furthermoze, this a very god 
way to diſpart all manner of peeces of Oꝛzdnance: take your Calapar 
compaſſes, and ſo take the height of the taple of the peece, then mea- 
ſure it with your rule and loke what it ts moze at the tayle, than it 
is at the mouth, take halfe that foz your rt, and doing (as be- 
toze is ſaid ) there is no truer way, ſo ur Calapar compaſſes 
be large enough to reach it. Now e, you may dilpart your peece 
with your Quadꝛzant, and alſo with a ſquare, but to teach tedious wayes 
ag 


* 


ans an. as v at ... :.. .  L OC 


Sol L& mk hs 


in great Ordnance. Is 


as long as a man — 2 mn if were but ſuperſluous, and the 
eaſte wayes as good 02 than the other. 
Nowas concerning chambzed peeces, fo2 the diſparting of them, 
there can be no perfect wꝛitting, foz it muſt be conſidered and handled, 
acco2ding vnto the fozme of the Chamber, and faſhion of the hallof the 
peece,whether it be Sling, Foller, Poztepeece, 02 Baces : but any rea- 
ble man, (when he doth lee the peece andthe Chamber) may eaſily 
know what he mult doe, as touching th thoſe matters. 


CHAP. 5. 
How to give levell with any pcece of Ordrance, to make 
a ſhot, as the moſt ſortes of Gunners vſe to doe although 
there be no Arte in it. 


I Oz the making of a ſhot, that is to ſay,fo giue leuel vnto 
E marke aſſigned, with a peece of Oꝛdnance, without the 
E line, r vnto the accuſtomable manner that 
Gunners vſe, foz that they doe not know the diſtance 
8 vnto the marke, and therefoze doe but gine a geſſe what 
| aduantage will each the marke, and if that if be with 

an 8 rule, then thus they do 
Firlt,by their judgmentes they doe giue that ſo many pnches ad⸗ 
uantage as they ſuppoſe will reach the marke, and then by the firſt 
lighting oz falling of the ſhot, her doth f& whether it be ſhozt oz gone 
oner the marke, and if it be ſhozt, then at the nert ſhoting hee will 
giue the 3 moze aduantage by the ynch rule: and ik it be auer, 
he will giue the pece leſle aduantage with rhe, "Hep wil @ 


then 
diners times ſhooting off the af a- marke 
282 E 


how many ynches and parts jor will length of 
tthote wit twill oh 
tyeyes ncth meat pues pig - oh — En. doe thote 


at: and it the ſhot do ter, then they inillatur the ce moze ads 
uantage at the nert thot : pe he be rther then — then 
they will gine the peece _ e —— next ſhot. And ſo by often 
ſhoting at the marke, t bit A... length ofthe ſame, and then 
knowing at what marke gh be mounted vnto,r —— 
the marke, then they alwayes mount rg pecevnto that aduantage, 

they ſhall alwayes kepe the length ofthe — with — at that 
marke, the perte to be laden 4 

berchet thonſand tots, fox thrther e the voing 
— nt —— cot nde: 180505 te with an⸗ 
other peece at that marke, although a 444 1 
weight in Pander, the peece mar cho te onder oz duer by nm - 
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length of the ſame,o2 the bigneſſe oꝛ ſmalnelſe of the bꝛeech, and the month 
of the peece in mettall. And to bꝛing that — vnto any other place, thep 
mulk do as at the firſt, to pzoue what will reach the marke: and therefoꝛe 
this kind of ſhooting is to no pur pole, but only in a Tone oꝛ Caſtell, in 
the time of ſeruice, fo2 him that hath the charge of D2dnance, to pꝛoue 
what the perce will doe at enery marke, as touching the keping of the 
length of the marke, whereby they may the better ſhwote at their enemies 
when they doe ſerue, otherwiſe it will be to no great purpoſe : fo2 as often as 
you do alter oꝛ change pour peece, oꝛ take that pece away to ſerue in an 
other place, ſo oft you are to ſœke, and to pzoue the thing new againe, whe⸗ 
ther you dos vſe to ſhot with the ynch rule, oꝛ by the degrees in the Qua⸗ 
d2ant : fo2 if you doe ſhoote with the ynch rule, then the length of the 
ce will alter it. as is ſhewedin the 8. chapter following. And ik you 
lhote by the degrees in the Quadꝛant, then the highneſſe oꝛ lowneſſe of 
the ground ſhall cauſe them to erre,as J doe ſhew in the thirteenth Chaps 
ter. Wherefoze, i I were wozthy togiue counſell,J could ſhew them ho 
to vſe the matter, that they might attaine to know the length of the marke 
at the firſt ſhot, but I neuer ſaw it ſo handled, whereby they ſhould attaine 
it: foz allthe pzofes that haue beene made as yet by Englichmen, are no 
pꝛofe, but altogether tocauſe them that did ſer the pzofe, to commit furs 
. as touching the diſtance vnto the marke, oz hitting the length 
of the marke. 


CHAP. 6. 
What a degree is, &. 


RAC? Trthermo:e, wherasthis bok is namd The Arte of ſhooting in 
record pance, ſo in like manner J thinke it conuenient, to 
a ME thewyou what the wozd Arte meaneth, oz ſignifieth, which is, 
be deſcribing of a way oz methode, how to attaine to the cer- 
u taintie of any matter. Which as hitherunto J haue not ſene 

any ſuch boo ke, although it hath beene very neere two hundzed veeres ſince 
tbe firſt inuention of Oꝛdnance: andercept there be any better boke in 
ſome mens hands, ſuch as J haue notTeone, as it is like enough that there 
may be, there is no Arte inany of them:pet q haue ſeen a r ofbookes 
that haue beene waitten concerning D2dnance,but ſurely they that w2ote 
them, were not leene in any part of the Bathematicall ſcience, neither 
god Machaniſians, but in reſpect ) vtterly voyd of any ſcience:(in 1 2 
riſon) no god oꝛder deſcribed in the ſhoting of Dzynance, to know what 
diſtance the ſhot is deliuered from the peece: neither haue they knowen 
what inſtruments haue meaned. And although they haue named degrees 
in theirbookes, pet it appeareth vnto me that they haue not knowledge 
what adegree ſignifieth,fozthat they haue named a Nuadzant,a Triangle, 
and other fond and fooliſh by-names. Whereloze they that haue —_ 
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18 The Art of ſhoot tig 
CHAP. *: 
How to make a ſhot vpon the right line, and 


alſo to know how much ground any peece of 
Ordnance dothdri ve or convey the ſhot at the 
mount ot every degree ofthe Rander, 


N Urthermoze, any pace of Oꝛdnance being trulp diſparted, 
Basis declared in the fourth Chapter, they may know at all 
times how foz to ſhot juſt vnto the marke, eſpecially with⸗ 
in t blanke, and point blanke, is the direc flo ing ofthe 
hot, without any deſcending from the month of the -. 
vnto the marke, the mouth of the pece to ſtand directly with the Hoꝛi⸗ 
zon, ſo that it be vpon a plaine and lenell ground, as farre as the pcece 
may caſt, hitting any thing that ſtanveth diredly as high as the 
mouth of the peece, laying the hollow oz concauitie of the peace 
againſt the thing that you doe ſhot at, c. And to thote at 
any marke vpon the right line, yon thail doe it by this meanes: your 
ebeing truely difparted, and the diſpart ſet vpn the mouth of 

he peece, bꝛing the middle of the taylc of the peece to the top of pour 
viſparte vpon the mouth of the peece, and the marke that pou doe ſhote 
at, all thre vpon one right line, bythe ſight of one of your eyes, and 
then fo2eſecing that the peece ſtandeth vpon a leuell ground, and the 
one wheele to bee asnimble as the ofhcr,thts bone; there is no doubt 
but pou map ch ot as neere the marke with a Cannon as with a Har⸗ 
gabus, 02 Caliuer. This is molt certaine. Thereloꝛe it is very 
noceſſary to know how farre any peece will conuey the thot vpon the 
right line, and that is ſomewhat hard to doe, foz there is ſeldome any 
ground, but is higher in one place than in another, and then if the 
ece ſhould be layd cloſe vnto the ground, it would graze befoze that 

it were at the end of the right line, and then uf the peece be in her 
carriage, the ſhot will not graze befoze that it were deſcended, zs much 
as the height of the carriage. And fo2 to ſet vp any thing certaine 
at the end of the right line, it were to tedions, therefoze in my opt» 
nion, this is one of the beſt wayes, in the finding what diſfance any 
peete conuayeth oꝛ dꝛiueth the ſhot vpon the right line oꝛ any degree cf 
the Rander, as thus : Repatre vato a very lenell ground, as a plaine 
marriſh, that is juſt water lenell, and then to finde the right line 92 
dint blanke, rapſe a butte oz banke in that plaine grommn,and then 
et vp a marke the juſt height of the peece that lyeth in the carriage, 
and take a Nuadzant, with a rule faſt thereunto, and put the rule into 
the mouth of the peece, and copne the beech of the peece vp and down, 
vntill the plumet hang at the cozner of the Quadꝛant, and then ſhall 
the Concauitie of the peece,lye right with the Yozyzon, nepther higher 
no; lower: then ſhot off the peece againſt the But: if the het 1 
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bnder the marke: if is moze then the right line, then you muſt b1i 
peece neerer vnto the butte, banke oz martze: but if it bett 28 
ofthe mark, then remwue the peece farther off from the marke, and ſo re- 
moutng the peecefozwards and backwardes, you ſhall finde the true 
right line ot the peete. By this ozver, you map try the true right line of 
all manner of peeces of Oꝛdnance. And whereas the opinion of diners 
Gunnerais, the onecontrarie vnto the other, ſome helding an opinton, 
that the longer peece dath ouerthote the ſhozter, and ſome that the ſhozt 
both cuerſhort the longer: the troth is, that the longer peece doth ſhoot 
further than the ſhozter, although that in the mounting of a long peece £ 
a ſhozt with an ynch rule, the ſhoꝛt pecce both cucrſhoote the longer, al- 
though both ſheo te one ſhot, and one ſoꝛt and weight of pouder,as ycu may 
perteiue in the next Chapter falle wing, and alto in the beginning of the 
Bo ke in the eight conũderation. c. Furthermoꝛe, to know what any 
peete of Oꝛdnance will doe at the monnte of cucry degree, and what di⸗ 
tfance of groundthe lhot doth fly, do this, the ground being pfatne 1 leucll 
(as beſoʒe is rehearſed) place the peece in this manner: you muſt make a 
hole in the ground, to the intent to make a platfozme,to (ct the peece vpon, 
in ſuch o2der, that the kronchions of the peece being in her carriage. be 
juſt in beigth leuell with the ground, neither higher noz lower: then 
take ycur Quadꝛant, and the rule faſtned thereto, and put the rule into 
the mouth of the perce, and lo mount the perce vnto one degree, 
choting off the ſame, and ſeeing the firſt graze, meaſure the di⸗ 
france of ground, and note oz marke that: then in like manner 
mount the peece onto two degrees, and fo vnto th2zz de- 
grees, and ſo fozth from degr ta degræ, vntill the pete be mounted 
vnto the belt compaſſe of the Kander. Thus ſhall pou know 
what any pece will doe at the mount of euerp degræ. ce. But 
ik you Chould make your pꝛole vpon ſuch ground as is not leuell, 
then your p229fe ſhould be errontous,fo2 that the Qnadzant ſheweth 
by the degree, how much it is higher than the Ho2zizon, foz if t 
ſhot doe not finde ground in his deſccaving, equall with the hei 
of the perce, the ſhot fleeth further that it ſhould doe. And alſo if 
the ground be higher than the place than the peece doth ſtand vpon, 
then the ſhot will be ſtayde the ſwner, by the meanes of the heigth 
cf the ground. as J doe inoze at large declare in the. 13. Chap- 
ter following. And fo2 your better inffrencion of the mounting of the 
pecce» I hane made this fignre following. 


3» 2 Firlk 
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Firlft take the Auadzant, and put the rule of the Quadzante E into 
mouth of the perce C, and ing vp oz downe the fayle of 
pece A, till the G fall vpon the cozner of the Quadzant 


e euer & right with tho vpper lie of the 

NRuadzant H, ſhall be lenell with the mouth ef the perce, and that is 
2 that vpon a leuell ground without any hills, 

as vpon the ſea, that all things ſtandeth ſo — — right with 12 


S 


plummet line pleaſe towards the 
middle line of the Nuadzant E, then the mouth of the peeceB and C will 
goe vpwards, ec. Now ſhall follow { accozding vnto the pzofe that I 
haue made, but yet not to my contentation, neither in reſpect to no 
purpoſe ) the a of the p:zopoztion ofthe mounting ol every degree 
vnto the belt of the Kander, accozding vnto the p2ofe that I haue made. 
Loke how much ground the perce conneteth the ſhot from the right line, 
vnto the — of flue degrees, that is as much ground as the right 
line, andt wo ninth parts moze, and from the mounting of fiue degrees 
vnto ten degrees the ſhot fs conneyed as much ground as the right line, 
and part moze, and from the mounting of ten degrees vnto fifteene de- 
greets, the ſhot is conneyed as much ground as the right line juſt. And 
from the mounting of fiftene degres vnto the mounting of twenty 
vegres, the ſhot is conneyed halfe as much ground as the right line juſt: 
and from the mounting of any p&ece from twenty degrees vnto the beit ct 
the Kander, the ſhot is gonueyed in all about? parts ofthe right * ä 
2 


za... fr _ 


ann mis at a. at. *% 4; aa as. we TY m9 as wt i. was 


in great Ordnarce. 21 


that is in a faire talme dap, and then two and foztie degrãs is the beſt 
of the Rander, and with the winde five and fo2ly is the beſt cf the 
Rander, and againſt the winde, as the winde is in bigneſſe, that is, one 
and fozty, ozfozty, oznine and thirty, oz cight and thirtie, oz ſeuen and 
thirty, oz ſire and thirty degrees, the winde being altogether the ruler 
thereof, Mherefoze it is but a follyto make acceumpt thereof, neither is 
there any ſeruite above the mcunting of any peceof nce, aboue 20. 
degrees, extept it be a mozter peete, and the ſhot is conueped off ground 
from the mouth of the peece vnto the lighting oz falling of the hot, to 
the beſt ccmpaſſe of the Kander, about flue times and a balfe as much 
ground as the right line, being (as befoze is declared) within a little 
inder oz cuer, accozding as the winde blcwethmoze oz leſſe, againſt the 
winde, oz with the winde, and ſo fozth. But here is one ipall thing 
to be conſidered and that is this, that you dee alwayes charge the peece 
with juſt one weight, and ene ſozt and kinde of pouder, fo2 otherwates, 
in the doing thereof, pou may commit errour, as befoze is declared in 
the firſt Chapter. 9stcuching the kne wing the godneſſe of Powder, 
foz that it chanceth many times that they haue net always one ſoꝛt of 
Pouder, neither alwapes of one mans making, but cf ſundzy mens 
making, and ſo by that means, ſome Ponder is than ſcme is: 
therefoze it is a hard matterfo2 to know certainelp, that thus much in 
— of this pouder, is equall vnto the fozce of ſo much in weight cf 
that ſozt of Pouder: wherefoze in mine opinten, that engine oz little 
boxe that is deuiſed fo p2one the fo2ce of the Pouder is very neccſſarie 
to be vſed, foz by it you may juſtly know which ſozt of Pender ts 
ffronger oz weaker in fozce than the cther, by waying alike ſome 
ſmall quantitie of each ſozt, and ſo putting the pouder into the engine 
oz bore, and burning it,firſk the one ſozt,andthen the other ſoꝛt, and loke 
which ſozt,of Pouder doth blow,o2 lift the liv of the boxe higheſt,that is the 
ffronger loꝛt of pouder, and ycuſhall know by how much,. by the teeth oz 
notches that doe ſtap the lid of the engine 02 boxe, and ſo byſhat engine oz 
bore,you may fit the fozce of the ponder, that is to ſay,if that you doe octu 
ſo much pouder with any peece of Dzdnance. And fo2 that peu wou 
keepe that length of the marke at ſuch an aduantage in mounting, 
if you haue no moze of that ſozt of pouder, but that the peuder that 
you haue is either ſtronger o2 weaker, then doe thus: wey out ſome 
mall quantitie, as the weight of a grote c2 fir pence, moze oz lcfſe 
at your diſcretion, as the engine 02 bore is, and firſt burne that ſozf 
of pouder in the bore that you doe know the fozce of it alreadie, and 
then 1oke vnto what teeth oz notch that the lid of the engine oz boxe 
is lifted vp vnto, and then wey cut of the other ſozt of peuder the 
like weight, and ſo burne that in the bore oz engine, and if it doth 
blow oz lift the lid hygher than it was befoze, then it is a ſtronger 
ſozt of pouder, if not ſo high, then 1 is a weaker (ot gf —— 
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by the number of notches, you ſhall know halo much. @herefoze if it 
be a targer tot of Pauder than that you have occupied already, then 
weigh out a leſſer weight ofthe ſame, and burne that in the bore oz eu⸗ 
gine, and ſo doing, both by the waighing and burning of it in the engine 
©2 bore, untill that it lift o2 blow the lid of the engine, unto the juſt 
height that it was with the firſt ſozt of Pouder: but if the firſt ſoꝛt of 
Pouder did blow o2 lift the lid higher than the other, then wey out moze 
in weight than the firſt, and ſo by the weighing and burning of it in 
the engine, untill the ud be lifted unto the juſt height that it was bes 
fo2e, ſo by that meanes pou ſhall know juſtly how much weight ot one 
to2t of Pouder hall be cquall with the foꝛce of that ſozt of ouder, and 
ſo by this meanes although you change the ſozts of your Ponder, nes 
ver ſo often, yet you may fo fit the peece by the weight of your Pouder, 
that the pzce of £22diancethall keep one length at the mark. Vaving 
this conſideration, both in the lading and the wadding, to bee in ſuch 
92der,thit 1s to lap, to keepe a methode in the deing thereof, neither to 
put in the pouder too hard, neither to loſe, neither the wide to go in 
ted loſe, neither to be fo much too much hard, but reaſonable. And as 
touching the kalhion and the making of the engine o2 bore, J do omit 
that in this booke, foꝛ that J doe ſhew i? in my LBogke, called The lu- 
ventions or devices, in the 54. Deuice. 


CHAP. 8 
ow for to mount any peece of Ordnance by 
t . 
the degree with an Inch rule, with a Table, ſhew ing 
what part of an inch rule will make one degree, and fo 
unto tenne degrees, 


XAT DK the making of a pcriect ſhott at any degiee of the 


diſtance of ground being knowen, fieſt it brhoueth him 
| 2 fo2 to know the foꝛce of his pouder, which tslhewed in the 
D 4 Chapter going befoze,and to have his Peder put in Cars 

| frevxcz,cithcr of aper oꝛ Canuas, and the Pouder wei⸗ 

ed that the one Cartredge be not heamer than the other, accoꝛding un⸗ 
to the Deece, and the goodnes of the Pouder: oz there can be no certain⸗ 
ty when that the pace i: laden oꝛ charged, ſometime with moꝛe Port: 
er, and ſometime with leſſe: and oſpecially in the time of ſervice J do ler 
that there is a3 wie lading 02 charging of Oꝛdnante, than with-a 
1 adle, whether if he bo Sea oz by land, fo2 by th: lading with a Ladle, 
it mut be twice filled, and then at enery time that the Pouder is pitt 
intg 


Kinder, and to have a good length at the marke, the 
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into the peece, it moſt be put up with the Nammer head, ſo that they 
muſt either turne the other end or the Ladle, oz elſe if that the Kamnier 
bead bee upon the ſpunge ſte fle, then he muſt change the ſtanes, which 
ts a great cumber to doe iu a narrew recme. Ind alſo in the char⸗ 
ging of a peece with a Ladle, he cannot fill it fo equally, but that the 
Ladie hall have ſcmefime moze peuder, and ſometime leſſe Peude r. by 
a good quantity, and eſpecially if that he doth it haſtily as in the time 
of ſetuite it alwaies requireth haſte, and that may cauſe him that gi⸗ 
veth leuell, to ſhut vnder 02 cue r the marke, oꝛ too hot, oz to farre, als 
though that he hath found advantage will reach the marke. 

And alſo it is vnp2cfifable and dangerous to late oz charge a pecce 
with a Ladle, fo: that the Pauder is apt to be ſhed oꝛ ſpilled being ha⸗ 
ftily done, and then it is apt to be fired, conſidering what a dangerous 
point it is foz the burning and ſpoyling of men. 

Wherefoze if your Pouder bee in Cartredges, and alſo weyed, the 
pece is moze ſwner and eaſilier laden 02 charged, and hee ſhall khœpe 
the length of the marke the better, and alſo you may kcepe the Pou- 
der thecloſer and better, and not lo apt to be ſhed 02 ſpilled, foꝛ when 
that the Cartredges bee filled, then they may bee ſet upright in ſome 
Tubbe oz Warrell, and then they maytake out one by ene as need ſhall 
require, and ſo coner the barrell cloſe againe, that it map be without 
danger. LS : 

And now foꝛ the giving of lenell with any pace of Dzdnance, and 
the mar ke moze than the pece can reach upon the right line, and the 
diſtance knowen unto the marke, and alſo you knowing what ground 
the pece will conuey the ſhot vpon the right line, then by the oꝛder in 
the Chapter going befo2e,you may know how many degrees will reach 
the marke. And foz that it is ſomewhat tcdiaus and difficult to mount 
any pxte of D2dnance witha Nuadzant , except it be upon a plaine 
and leuell ground, that the pete ſtandeth no moꝛe, but the iuſt height, 
o2 the lownes of the marke, which happeneth very ſeldome. Thereloꝛe 
do thinke it very good to ſhew you how to mount any pece of Oꝛd⸗ 
nance by the degree, with an inch rule, accoꝛding to the length ckthe 

pete, and to know how many inches, and parts ofaninch will make 
v2 give pne degree mto ten degrees. Yereafteris a Table, the length 
of the perce ſtandeth in the margent towards the left hand, and the (quare 
right againck, that is the mount of one degree, and the vppermoſt mums 
» ber in every ſquare is the inches, and the vnder mot numbers is the 
der rt e e ma the 
ce liue foot and a and ſo encreaſe ha le foote, ti 
— full fifteen tote long. till the 


This 


This Table doth ſhewwhat part 


of an ynch rule will make one degree, 
and fo vnto tenne degrees: 
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Then firſt repaire unto the oder of the Chapter that goeth beste, 
and conſiver by ths diſtance that the peece conneyeth the ſhott upon the 
right line, and looke how much the ſhot may be conneyed at the mount 
of one degree, and ſo fram degree to degree, till vou have the length in 
degrees, that the ſhot may reach the marke, and repatre unto the 
2ece,and meaſure how many foot long the prece ts, then accoꝛding to 
the length of the 8 a Table in this Chapter going befoze, 
in the argent of the which, towards the left hand, that number is the 
length of the pece, then right againſt that munber in the firſt ſquare , 
it doth ſhew how many = „and parts of an inch will make ons 
vexrec : and the nert iquarewtil ſhew you bow many inches, and parts 
of an inch will make twd degrees, and ſo foꝛth unto the number of ten 
Degrees, and no moe: and the cauſe is this, fo2 that there is commons 
ly no ſervice to be done, aboue the mounting of any pece of D2dnance 
mo2e then ten degrees, neither the inch rule will ler be any further,foz 
that the degrees be taken out of the circumference of a circle, and not 
out of a right line. And now to n'e the matter in the handling of the 
rule to make a perfit (Hot; dee this: pzepare pour rule, and let it bee 


halfe — of inches, tet ter let there be a fit in the middle of 


the ru e be made bzaſſe 02 latine a ſight, 
owe at you 


peece, oz elſe, if the be not ſet _ the: mouth of the peece, vet 


inch will make the 
made, 02 elſa 
then let the rule 
ſuch o2der 4 as the 
than that place of. 


pe 15 
. 


on, wheth the c | 

of — 1 bd eres Pads; but: allvaics atone 

p2opoztion from the the neece 144. eing done, turn the peece 

right . ke, and pyne | mooy « the ts bp. and 
wne, un of the peer 22 0 . 

diſparte, a marke be ſcene thꝛouß h the ſight in the lit of the 1 


juſt at the number of inches, and parts ok an inch, that will anſwer un⸗ 
to ſo mam degrees, as the Table in this Chapter going befoꝛe doth ſhew. 
This being done, the ſhot Wall have a good length at the marke. - 
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foz example, ſuppoſe that J doe ſhoote in a Daker that cannepeth oz d2i- 
* upon the right line oz point blanche, 26. ſkoze, and tho 
marke that J dov ſhoot at is 40. mache from the peere, then I haue et- 
ther made p2oofe by the oꝛder p2eſcribed in the 7. Chapter that gceth 
befo2e, oz elſe J have the Tables of ſome other nien, as Tartalia the Ita⸗ 
lian hath made Tables thereof. And ſo A do finde, that 2. degrees will 
reach the marke. then J do repaire unto the peers and meaſure tt, how 
many foot long the peece is, and J doe find that the ſame ts, 9. foote 
and a halfe in length from the mouth to the bꝛeech, then J repaire ta 
the Table in this Chapter befoze , where J find that 2, tuches doth 
make a degree tuſt, andnow the peece muſk be mounted unto 2 degrees 
juſt, and then twice 2 inches, maketh 4. inches then I doe diſpart the 
mettall of the pete, as A doe ſhew you in the 4. Chapter, and . doe 
find that the mettall of the bzeech of the pecee is an inch and a halle 
thicker at the bꝛeech, than it is at the mouth of the perce, and then J do 
ſet ap a rulh oꝛ a ſtraw on the mouth af the pete, and ſo making it 
faſt 5 9 —.— _ one inch anda 
mouth of ce, 
the ſight in the-flite of the rule unto juff 
rule -porfitely upright upon the middle of 
remoone the peece too and fro, and coyne 


of mine e 
off the per | 

bee not ſet upon Ac 
fo2 that the pærce dothmount yimlelfaninch and a half, ther ſoze vo 
= the peece but 2 inches and a half advantage,to reach the mart | 
'Turthermoze, J will giue you a ſecond example in the ſame peece- at a 
greater diſtance, at 80. skoze from the peece, and that is g mile. 
and then doing (as beſdae is ſaid)taſegkehow des (Wilt reach 
the marke, and J find that peeco that dzineth 92.convatetþthefhot-25. 
920 bpon the right ling, that at 9. degrees it will tumuey a dzine the 
Hot 8. skaze,and(as beldde is — — in that peece that ts . ſoote 
and a halfe long 2. inches maketh jult one degree, and they. he peece 
ulk 9. degrees, which is 18.inches,ifthe diſpart 
be ſet u if the diſpart be not ſet upon the 
m yen you mult rebate ſo much dr. ntage in the mounting. 
as the diſpart commeth-unto, and that is one inch and a halfe. Thorfoze 
Pe mult ſet the ſight in the lit, bu {icteen inches anda baife,and 
doing — be foꝛe is ſaid the ſhot ſhall have a god lengthat the mark. 
And furthermoze, J bad ht to haue plated a Tabſe of propoztion 
ol the caſting of the peece at the mount of euery degree, accozvingly as 
the peece dothconvey oz dziue 2 (hott upon the right line, but mw I 
2 have 


mult be mount 
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haue not inade any ſuch exact pzcofe, neither am J of that ability, 

WV —_ as J can judge, there ts na man will be at any h 

_ — , But the cradeſt matter that J baue heard that Tartalia the 

* an hath made perfit pzwofe thereof befoze diners of the nobility of 

e 
ght of them, 

that he hath made foz theſe cauſes. * 


. CHAP, 9. 
What manner of courſe the ſhot flyeth in the ayre. 
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CHAP, 10. : | 
How to mount a Morter peece for to lay the ſhot 
at any diltance appointed, 

Di the ſhvting of Batter pæces, it is tobe conſidered, that 
Nee N thoſe pœces muſt be mau ited ab2ue the compaſſe of fiue and 
—\J?| lo2tie degrees, foz that theſe peeces are ved at the ſcege of 
Townes, fo the annoyance of their enimies, that is to lap, 
— tothe intent to beat dawne their lodgings oz houſes, with 
diueros other purpoſes moꝛe. And to haue the ſhot to fall at any diſtance 
appointed, they muſt doe this: Foz every degree that thoſe peeces be 
mounted, the ſhot fallcth ſhozter, as in the Chapter befoze is declared, 
and till that the mouth of the prece doth ſtand directly on your per pen⸗ 
dicular line, oꝛ Zeneth.oꝛ pꝛicke, with the crowne of your head, and then 
the Mot ſhal fal direalꝑ into the mouth ot the pace again, except that the 
accedence of the wind doth put it beſid the mouth ol the peece, as this: firlt 
ſhot thisperce at the mount of fine and loꝛtie degrees, that is the beſt of the 
Nander, meaſure the ground from the mouth ol the peece vnto the firſt fal⸗ 
ling of the ſhot and the mealure being knowne,vemde that into ſiue and 
koꝛtꝑ equall parts. euerꝑ one of theſe parts of meaſure, ſhall be the falling 
ſhozter of the ſhot, at the mounting of one degrer. As foz example, a 
Moꝛzter pete, that hoteth a. 180. paces at the beſt of the Rander, 
all hot at the mounting of euerg degree foure paces ſhoꝛter: and ſo 
from degree vnto degree, till that the mouth of the perces ſtandeth di⸗ 
redly vpright with your Zeneth, Now fo to 8 with pour Moꝛter 
pcce, doe this: firſt lap the rule E croſſe the mouth of the pcece 
B, then take your Quadzant and ſet pour ſquars place 6 vpon the 
rule E, then put downe the taple of kde perce A, till Hit the plum⸗ 
met line k fall at the cozner of the Nuadzant C, then (hating off pour 
Boater peœce that is the beſt af the Kander, and putting downe the 
taple of the pece A, kill that the plummet line fall at tenng degrees 
towards the middle line of the Nuadzant D then that Moꝛter pæce 
that ſhvteth a hund2eth and eighty paces at the "beſt of the Kander, 
the ſhot ſhall fall foꝛtie paces ſhozter, that is, at a hundꝛed and foztie 
paces from the pœce, then at the mount of twenty degrees, the ſhot 
thall fall 80, paces ſhoꝛter, that is to ſay, at a hundꝛed pace from the 
pXce, then, at thirty degrees the ſhot ſhall fall a hundꝛed and twenty 
paces ſhozter, that ts to ſap, thꝛeſcoze paces from the pœce, then at tif: 
:naunting of fozty degrees, the ſhat at ahimdzed and thzyeſcoze 
1 that is, at twentie pates rom the pece: And thus it may 
be ſeene, that from the mounting of enery degree the ot falleth ſhozter 
fonre paces, and thus; by demving the beit of the Kander into fiue and 
foꝛtie equall par alt know the mount of euery dane anne, 
ſtance the Mot (hall fall from the perce, as by theſe figures following it 
do thappeare, X Chap. 


in great Ordnaunee. 


CHAP, II. 


How farre above the marke the rot ayeth over. 
the marke by the length of the peece, and 
diſtance vnto the marke 


Nu ede her Wa 9 ciall point to be noted, ſoʒ a num 
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— Nun 502 l arent number or tbentenn her of very welt, wg that 
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1 CHAP. M...... | 
How to rhake'a perfect {hot with a peece that is not truely bored, that 
is to lay, Fhat the core or hollownes, goeth hot right in the middle of 


£ 
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due the ons ſive , than it is on the other, and then peecs well ne 
ber ſhoot x nents; canoe le pee El es 
ſhoot in fo2 feare of ig. And this is generally foz euer. Looks 
at that ſide that the mettall is moſt thickeſt at the bzeech,from that fide- 


times ha 
the metall is thicker on rome übe tan it is on the other, ſo Ln 


ſidc,that the mettle of the perte is moſt thickeſt. 1s fo example this,there 
is a peece, that the mettall ts thicker one the one ſide,than it is on the 
other ſide by two inches, and the coze oz hollowneſſe from the touch⸗ 
hole vnto the mouth of the pecce is 10. foot long. and the mark that 
is ſhot at is 20. 9koze from the peece : now there is 6. times 
ofthe hollownes of the peece in enery skoze, and the peece cas 
fteth one inch awzy at every time the length ol the hollow ofthe peece, 
fo2 that the mettall is thicker on the one ſide, than if is on 
by 2. inches, then take from the thicker fide one inch, and adde unto 
other ſide that one inch, then it will let the hollownes of the peece 
in the middle of the mettall as it is 5. inches thick on the thicker ſide, 
and but 3 inches thicke on the thinner ſide, then take from 5. inches one 
inch, and there doth remain but 4. inches, andthen adde vnto 3. inches 
one inch, and then it maketh 4. inches, and then both the ſides 
one like thicknes: then (as befo2e is ſaid) there is 6. times the 1 
of the hollowneſle of the peece in every skoze, ſo that the pa 
awzy in every skoze 6. inches. Then it mult needs 
the end of 20. skoz2e, the pace caſteth beſidesthe mar 


he 
mode, fo2 to make a perfit ſhot with this kind of pace, it is a ſt 
of overc , fo2 you muſt not giue this ki 
* ight of the —. 
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ran right in the middle of the mettall, ſet up your diſpart upon the 
m-uth ot tho peece ons inch the moꝛe, foz that the mettall is thickeſt 
vpon the vpper ſide thereof by 2. inches, and halfe 2. inches, is one inch: 
then bzincing the middle of the taile of the pece, and the top of pour 
diſpart, and the marke, all thꝛee upon one rigut line, bythe ſight of your 
eie, the pecce being ſhot off you ſhall make a perfect ſhot _—_ the right 
line. Then if the thickeſt part of the mettall by two inches be under the 
pecce, that is to ſap, that at the touch⸗hole, the mettall is at the thinneit, 
when pou doe {cf up pour true diſpart upon the mouth of the peece , 
rebate one inch of the length of the diſpart, 62 elſe the yon will caſt 
the ſhot under the marke, fo2 that the thickelt ſide of the mettall is 
downewards. And furthermoze, if that the thickeſt part of the mettall 
chanceth in any other place, howiocver that it chanceth, then at the 
thickeſt ſive of the peece make a little marke, as you may doe it with 
a little ware as big as a pinncs head vpon the very bꝛeech ol the pece: 
then when you have diſparted this peece trulp as though the hollow- 
neſle of the peece did runne right in the middle of the mettall, ſet up 
your diſpart upon the ſide of the mouth of the pece,as right as you can 
make it, with a line againſt the little ware that is on the thickeſt ſide 
on the b2ecch of the peece, and then make the diſpart one inch the moze, 
ſoz that it is the thicker ſide with mettall by two inches, and then 
bꝛinging the top of the diſpart, and the little ware, andthe marke, all the 
vpon one right line, you hall make a perfit ſhot. And furthermoze, if 
that it chance ſo, that ths thicker ſide doth lye ſomewhat vide neath 
the peece, then ſet vp pour di. part vpon the lhinner ide of the pee ce, and 
alio the little ware vpon the bꝛeech of the peece, and then you mat re⸗ 
bate ode inch from pour true diſpart, and this by cenſideration, there 
can be no peece but that you may make a perſit ſhot, foꝛ he that can by 
Art lapthe hollow oꝛ concauity of the peece agatiiit the marke, muſt 
needs hit the marke, ſo that the marke bee not farcher oft than the 
peete can reach upon the right line: and this is true without amp dalle. 


CHAP. 13, 
How to give levellat a marke upon a hill or valley, 
with the Quadrant, 


O thechotingat a hill oz valley to give leticll with the 
1 VI Auadꝛant. there is two pꝛincipall things to be conſidered, 
JU mT Al and eſpectally, if that the marke be further than the peece 
1 . will reach upon the right line. Firſt. when they do know 
| Ph the diſtance unto the marke, and the marke moꝛe then that 
the peece wil reach —_ the right line, then mount the peece 

ſomany —— kill that the perce be able fo reachthe marke, then tale 
pour Quadzant, and locke thꝛough the (wo ſight ol the Zune. 
N , plummet. 
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plummet hanging at libertie, till you map ſe the marke jull ly vpon the 
hill, winking with one ck pour eres, then lake vpon what degree 
and place the plummet line doth hang vpon, then mount the peece ſo 
many degrees moze as that doth come vnto, fo2 the heig cot the hill, 
then that being done pon ſhall make a perfect tyot ; as fo2 example 
this: by a marke that xd vpon the ſide of an pill, and bo Geometrie 
peripectine, the diſtauce is found to be ſixtie stioze trom the pæce, and 
now the peece is a Culuccing, ſuch a one as thvteth thirtte skoꝛe 
vpon the right line, oz pot it blancke. Now the mark? 13 thirty 2kozs 
mo2e then the pcece can reach vpon the right line, theretoꝛe you mult 
mount the peece, till it be able to reach the marke, and that is, at 
the mount of foure degrecs, as it doth appeare by the cxannning of 
the ſenenth Chapter, and there peu ſhall und it to appeare to ve at 
the m:unt of ouce degrees: now that being knowen, take pour Qua⸗ 
dzant, and fake the number of degrees that the bill is in height, 
higher then the ground that peu ſtand vpon, and that is done ( as bes 
koꝛe is declared) and then peu find that the marke'1s nue degrees 
higber than the ground that youc peece lyeth vpon, then adde that mum 
ber vnto the other, and that maketh in all nine degrees juſt #2 that 
the peece is mounted foure degrees foz to reach the marke, and fiug 
degrees foz the height of the marke, which is higher ground than that the 
pecce doth lye vyon, then laping the peece right vpon the marke, there 
is no doubt but that you mult ncedes make a perfit thot,and to lay the 
ece right vpon the marke, the peece bein; mounted { as beioze is 
ald) then the a plummet ot leade vpon a ſmall line oz Tring, and 
let that be holden vp at the b2ezch, at the very end of the peece, euen 
at the very middle of the tayle of the peece,then ſtand directly behind 
the pecce, and wind the peece, ill you do ſee the middle ol the mouth 
of the peece, and the-niarke, all thꝛee vpon one right line, by the ſigyt 
of your eye, winking with ane of your eyes, and there is no doubt, 
but pour peece doth lye rigtt vpon your marks, and ſo fozth. And now 
in like manner, if pou doe make a ſhot towards a valley. and the marke 
moze then the peece will reach vpon the right line, then knowing 
the diſtance onto the marke, mounte the peece, vntill it be 
able to reach the marke, then turne your Quadꝛanty that the ſight go 
dvwnewards, the plummet hanging at libertie, then you. map lee jaw 
many degrees the ground is lower, then the ground that the peece doth 
lpe vpon, and rebate ſo many degrees as that number commeth vato, 
and laving the pcece right vpon the marke, there is no doubt but pou 
ſhall make a perfit ſhot, as by an example, with that peete and at that 
diſtance betoze rehearſed, to a marke in a valley, the ground being 
lower at the marke you-thyt at by thzee degrees, then that ground 
that the peece doth {ye vpon: 7 muſt mount the peece ſdure de⸗ 
2 7 grees 
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grees fo reach the marke, and then yon maſt rebate thee of (e ves 
grees fo2 the lowneſſe of the macke, and then you may conclude, that 

the peece being mounted but one degree, it doth ſhat that diſtance that 

it did at nine degrees. And the reaſon thereof is moſt manifeſt, fo2 

that the one is vp the hill, and the other downe the bill. And further⸗ 

moꝛe, with that peece, and at that diſtance befoze ſpoken. of, and alſo 

at that number of degres downe the hill that the other was vp the 
hill, that was at fiue degrees, and now foure degrees will reach the marke 

vpon a plaine lenell ground, but fo2 that it is downe the hill, vou muſt 

rebate fiue degrees. IA herefoꝛe you may conclude, that the peece muſt 

be leuelled with the Quadꝛant, one degree vnder the poynt blancke, 

that is to ſay, lower then the 17 — by one degree, foz that the 

deepeneſſe of the valley is the cauſe thereof. Vu herefoꝛe in mine = x 
nion, it is better foꝛ Gunners to vſe to giue leuell with an ynch rule, 
as J do afozeveclare in the eight Chapter, foz J do know, that this is 
the cauſe that hath deceiued a great number that are meanlp ſeene in 
thaſe matters, and foz lacke of conſidering of thoſe cau es that may 
happen 02 chance, hath diſcouraged many that would haue beene well 
in thoſe matters. 


CHAP. 14. 
Ho to make a perfect ſhot vpon the lind, at the b:oad 
fide of a my that is vnder ſayle, 


and going. 


LeaUcthermore, fo: the making of a perfit ſhot vpon the land, 
SAIF at a ſhip that is v.ider ſayle in a Niuer, the chiekeſt mat- 
ter is, to haue gov Pouder, that the pzxce may goe off ſo 
cone as che hath fire giuen vnto her: and to ſho! at her 
«XL hzoad live, doe this: Firſt befoze ſhe commeth to pau, view 
at what pꝛopoztion ſhe cammeth, that is to ſay, whether that ſhe com- 
meth in the middle, oꝛ vnto any of the ſides, oz vnto any other 

tion then your peeces being truely 121 pæce, ag unſt fome 
marke vpon the further ſive of the Riner, that being done, then kopne 


vp the tayle of oy vce, lill the top of the diſpart ſtandeth with that 
ion w he thi commeth vpon : that being done, then it is 
— ty marke, ſonrewhat nerer the chip, 


you 
vefives that marke which perce lpeth vpon, like a twentie fot, 
accozding vnto the way of the Ship, fo2 if that the Ship hanefreſh 
way, then ne fire vato the pece oz peeces, twentie oz thirty fate, 
befoze p commeth vnto pour thwart marke that the piece 
amd this being diſcreetly done, there is ns donbt 
a perfect Hot, And farthermoze, * 


2 make 
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CHAP. Is. : 
Hew to make a ſhot cut of one Ship vnto another, 
that although the Sea be wrought, or out of 
2 Galley to a Ship, 


S fo2 Gunners that doe ſerne by the Sea, mul 
(erue this ozder following. Firk, that then doe fozeſe 
that all their great D2dnance be faſt bzxched, and 
„ fozeſe that all their geare be handſome and in a 
N & —— boar their Ponder in the 82 
- and eſpecially beware of their lintit and can- 


pe 
„that you kepe their es cleane 
in, and alſo, that you kepe 4—— ns, 
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laying the 2 right with the Ship that you dos meane fo ſhoot at, 
lwking well to pour Steerage. Now farthermoze, if the Dea be 
wꝛought oz xrowne, and the Ships doe both heaue and ſet, then ik 
you would make a perfect ſhot, doe this: Firſt chvſeyour peece be⸗ 
tweene the Lauflau, and the maine Malt, vpon the lower Oꝛlop, ik 
the Ship may kœpe the pozt open, and fo2 this cauſe pou (hall do it, 
fo2 that the ſhip doth leaſt labour there: fo2 any Ship tht voth heaue, 
and ſet neuer io ſoꝛe, 29th hang as though ſhe were vpn an Areltree, 
there labouring leall, ezcept the doth ſeele o2 roule. But if any Ship 
hang any thing by the wind, it will not lightly ſeele 02 roule. Then 
if you doe make a ſhot at another Ship, you mnt be ſure to haue 
a god hchne-nan, that can ſtœre teadte, taking ſome marke of a 
CTl-ude that is aboue by the Yo2tzan oz by the ſhadow of the Su me, 
02 by yonr ffanding fill, take ſome marke of the other htp thzounh 
ſome hole, o2 any ſuch other like. Then he that giueth leaell, mnt 
obſerue this : firſt conſider what diſpart his peece mult haue, then lay 
the pecce directly with that part of the Ship that he doth meane to 
ot at: then if the Ship be vader the lee ſive of your Ship, ſhoot 
pour peece in the comming downe of the Gayle, and the beginning ef the 
other Ship to rife vpon the Sea, as ncere as you can, foꝛ this cauſe, fo: 
when the other ſhip is a lof:vpon the Sea, and ſhee vnder your Lee, the 
Gayle maketh her fo2 to head, and then it is likeſt to do much god. 
Nowfurthermoze, if that the Ship you do ſhote at haue the wea⸗ 
ther gage of pon, then your peece that. you dor ſhote at her, mult 
needes be on the weather ſtde of the Ship: then gine fire vnto the prece 
in the righting of both the Sigi ps. When that the Gayle is ouer,you mult 
awaite when the other Ship dath begin fo2 to ariſe vpon the @ca, x eſpe- 
cially that part ofthe Ship that yau da mean fo2to ſh ot at,fo2 this cauſe, 
to when that the Gayle ts ouer,thenboth the Ships do right, foꝛ if that you 
thcaldlh vt in the helding of pour (hip,then you ſhould ſhot ouer the other 
— of And farthermo2e, if dau ch ote when the other Ship is aloft 
en the top of the Sea peu haue a bigger marke than when the is in the 
tronghof the Sea. Therekoze there is no better time fo2 to giue fire, 
then when ſhee is b2zinntax to riſe vpn the Dea, thit is, when you 
{ce her in the trough of the Sea: and you mult v'e that accoꝛding vato 
the diſtance betweene two Ships, fo: you muff conſider, that th (ot 
mult haue a tinte fd to come to the chip, 'faz no man can deſcribe 
the thing ſo well, as he that doth ſee the thing apparant beſoze his 
eyes, fo; his reaſon in thaſe cauſes maſt helpe him, and the pꝛinci pal⸗ 
leſt thing is that, that he that is at the Helme mult be ſure to ſtœre ſteady 
and bee ruled by bim that giueth the teuell, and he that giueth fire, 
mut be nünble, ad rFa p a a ſuddaine. And alſo he that is at the 
Welme, muſt be mr e ſteadr, that is to put xmer, when wy 


t 
the Ship lying in t 
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the other Ship doth put rome, and fo2 to lofe, when. that the other 
Dhip doth plyhis lofe. And it is god foz the Gunner to koyne the 
mouth of bis peece ſomewhat with the loweſt, rather then any thing 
with the bighelt, fo2 if that the ſhot flyeth ouer the Ship, then it doth 
no gag d, but if that it commeth ſhoꝛt of the Ship, it will graze in the 
water and riſe agatne, and ſperde well enough, ſo that it be not too much 
too ſhozt of the Ship, foz tw much to ſhozt dofh Kill the Chot in the 
Dea, and eſpecially if that the diſtance be any thing karre off. And 
furthermoze, fo2 the Sea fight, it the one doe meane fo lay the other 
avv2de, then thep doe call vp their company, either fo2 to enter 
o2 to defend : and firſt, if that they doe meane fo2 to enter (as 
you may know) that he will p2eaſe to lay youaubvzde, then marke 
where that you doe ſ& any Scottles fo}, fo come vp at, as they will 
ſtand neere there aboutes, to the intent foz to be readie, fo2 to come 
bp ver the Scottles: there giue leuell with your Fowlers, oz Slinges, 


c2 Baſes, ſoꝛ there you ſhall be ſure to do molt god, then furthermoze, 
if you do meane fo2 to enter htm, then giue leuel with your Fowlers 
and Po2tpeeccs, where you doe ſ& his chiefelt fight of his thip is, and 
eſpecially be ſure to haue them charged, and to hot them off at the 
firſt bozding of the Ships, fo2 then you ſhall be ſure to ſpeede. And 
furthermoze, marke where his men haue molt recourſe, thece diſcharge 
your Fowlers and Baſes. And furthermo2ze, foz the annoyance of 
pour one mie, if that at the b»2ding that the Ships lye,therefqze you may 


take away thete ſts | | | 
urthermoze. at his maine maſt,andſofoozth. 


to2 to make a ſhot out of a. Galley vnto 1 7 
under the water, oz betwene the wind and the water,” Firn q 
he trough gr the Dea, when the doth begin _ 


* * Narr 
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vpn the Dea, and then it like mmer, wen pm do ſos that the Gals 
ley3 head dath he zin to deſce i, then giue fire b itathe pete, am you (hill 
mike a perfit ht. Furtherm ne, tfthe Gallep be in fixyt with another 
Ship in a calme, then the Ship will kaut wwe 52 Kir, and then th: 
Galley may play of and on at ber plexſure: and the. to mike a ſhot 
at hand, is ſome matter, fo2 in a calme, the Ships doe neither riſe na: 
fall,vut a little. in compartſoa of any thing tothe pucpo : neither doth the 
Galleys headeitherheaue noz ſet to any purpoſe, it the Ship be at hand, to 
the intent oꝛ purpoſe to ſhot a Ship vader the water. Therfoze when yau 
meane to ſtrike a Ship vnder ths water with a Gallep,and dare not lay 
them ab »2d,then koyle your C xbsls foꝛwards, with the trimming fozward 
of your wat3hty geare into the Galleys head, ſo low,fill it Challſerue your 
tarne, by bzinging alſo your men fozwards : then by the @teradge with 
pour zD2es, 22 with your Helme. you may ſhot againſt what part ofthe 
Ship you will, and ſo ſhot her vnder water at your pleaſure. 


C HAP. 16. 
In what order to place Ordnance in Ships. 


he pont 
ercept that the peece be of ſome reaſonable length: and alſo,if that the 
Ship do hold that way, the Trockes will alwapes runne cloſe to the 
Ups ſid, ſo that if you haue any occaſion to make a ſhot, you ſhall 


zing the Trockes off from the Ships ſid, but that it will run 


of 
to againe. And the wheele oz Trocke being very high, it is not a 
mal thing vnder a Trocke will ſtap it but that it may runne 
oner it, c. ; 

And a'ſo, if that the Trocke, de it will cauſe the peece fo haue 
the greater reverſe 02 recople, 14 the lower that he when 
Liane was, that ihe petce be placed in the very middle of 

s pꝛouide e m 
"that lyingleuell at 


the poztesthat is to ſap, that the peece ly at poynt blancke, and the 

hp tobe pag, wihut a bn: thr fee many inchs rom 
e 0 x 

And the deeper 02 hygher that the be vp and downe,it is 


better to make a ſhot, foz the pelving & che hn whether that bthe 
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he 
T doth cut out tes 
e ES 5 Ei 
then then the — 1 e made very big 


ä — then in the 
2 ajt to aan been ſo by the tb, and ting of the pc pace be this, 
ſo fo 

And furthermoze, mult haue a conſideration 0 fitti 
2 — in tht thips 11 the ſhoꝛter 1 be bo ts 
placed out at the ſhips ſide,fo2 two oz te cauſes, as this, 

Fe e 8e o th — RN — a 14 that 
and a 
mult (hut pe ally if that the 1 pon the . 


| the 
Dloppe,and the ſhozter peece is the eaſier to be ken on both fo; the 


_ dt t alſo. 
** 20 manner; en that the —— * oof the 4 gy 


1 Þ hs nor en en out of the eps ur t the Spater 

ce pe very far 5 e 
and 8, 02 the Bolpnes will aware be fonle of the Dzdnance, 
whereby it may much annoy them in foule weather, and ſo unh. 

And it is verygod foꝛ you to haue long D2dnanceto be placed right out 
of the ſterne of the ſhip foz two cauſes : the one is this. 

The — 44 very farre out of t gester 03 elſe in the ſhivting, 
tt may blow bp the Counter ofthe ſhips ſterne 

Andallo,the pete had ne de beverylarge, fo fo elſe if will not go very 
farre out, foz the wozke of a ſhips ſterne hangeth very karre outs 
wards from the decke oz D:luppe vp to the att ſo that the carriage 
may be cloſe below, but not aloft, =; And alſo if you any chaſing 
peces to ſhot right fozwardes, then hoy long Dzdnance, in 
tike manner, ſo that pau mult fit your — To vnto the 
place that it mult lee in, and alſo (as is befoze rehearſed ) that it is not 
god fo to haue the mountance oz carredge to high. Theretoꝛe, if that 

D2loppe oz decke be to low vnder the og tel then it Ls 8 vou 
to make a platfozme vnder the pozt, that t 
may ſtand And alſo, when pou doe take roy 4 — of ibs 
pozt, from the b decke o: Ozloppe, to the end to fit the mountance 92 
carriage in height, that the peece map lye right in the middle of 
pozt, then you viewing the becke 2 D2lop, and conſidering what peight 


A2 The Arte of (hocting 


you will haue the whzle oz Trocke, and alſo marke whether o2 how 
that the ſhips ſive doth hang inwards, oz outwards, and alſo the Cams 
bzing of the decke o2 Dzlop,and then pou perceiuing where the foꝛmolt 
trockes doth oz muſt fand, when that the carriage doth goe cloſe tothe 
pozt. Then where as the very middle of the foꝛemoſt trockes doth ſtand, 
there take the true meaſure in heigth from the Decke oz Dalop, 
wards, and ſo ſhall. ycu know juſtly how many inches will lay 
pece right in the very middle of the pozt: fo2 if you doe take the 
meaſure of the heigth of the poꝛt from the poꝛt downe vato the Decke 
o2 Oꝛlop. then by the meanes of the Cambering, the Decke o2 D:lop, 
andalſo the wheels '02 Trockes doth not come to ſtand right vnder the 
at, ſo by that meanes the Decke 02 D2lop is higher inwards,and that 
ll cauſe you to make the mountance o2 carriage two high, foz that the 
wheles oꝛ Trockes that the carriage lpeth vpon, (halt be a fate moꝛe 
oz lelſe into the ſhip-wards, and. then loke into the Cambering 
of the Decke oz Dylop, that it riſeth inwards moze, than it is right 


bnder the Poꝛt, you ſhall take the meaſure ſo much too high foꝛ the perce to 
tay her right in the middle ofthe Poꝛt, tc. 
S A 


How to ſhoot at a moveable ma- ke vpon the land, 
and alſo what kind of ſhot is the beſt to be vſediac- 
cording vnto the cauſe, &c· 


Nd furthermoze, foſhot at any moneable marke vpon or 
land either at Yozſemen, oz at fofmen,when yon doſe 
them comming, then place your D2dnance vpon ſome 
marke in their way, as right vpon lome buth, oz any 
„other marke that is in the bigh way, that they mult 
come by, 0z molt ſpectally, at ſome place wherg there 
isa turning, fo2 in a turning, there they doe tarrie 
longeſt befoze they be altered from the marke, and then it is beſt ſho⸗ 
ting off your Oꝛdnance to doe any ſpople: and alſo vpon the land, 
you may try what any pece will doe at any marke, as touching the 
keping of the length of the marke,xc. And furthermoze, ast 
this, to know what kind of hot ts moſt me&telf to ber viſe to dos 
ſeruice in a field, o2 otherwiſe, with their great Dzdnance, as Cans 
nons, 02 Cuinerings, at a great diffance, to hot the whole iron 
ſhot as doe at batfery, and as they doe appzoch neere,. 
then to ſhvt fun ſhot, and as thep doe come neerer, Faconet- 
8 ſmall baſe chot, and at hand all manner of ſpoyling thot, as 
Hame hot, oz cliue that, and dile chat, and duch other lie · rc. 


CH A p.18 


in great Ordrzunce. 43 
CHAP, 18. 
Hcw you ſhall know if any peece of Oidnance bee 
ſufficiently mettalled, and alfo the cauſe thatthe Cannons do 
not Ecupie the weight in Pouder that 
the ſhot weigheth. 


dn to know whether that any prece of D2dnance be ſt" 

S fictently mettalled to beare her charge with Pouder , 
= 'then this is generall, that in the Chamber befoze the 
2 


Yay tutchhole, ſo farre as the Pouder doth reach to the mouth» 
— — wards, that the mettall be in thickneſſe as high as the 
ſhot round about the fives A 4 and ſomewhat thicker, and if 
that the mettall be not in thickneſſe as much as ths heightofthe ſhet, 
then ſhe is to flenderly mettalled, xc. 

And furthermoze, the cauſe why the Cannons and other great 
Oꝛdnance doth not ſhot ſo much Peuder in weight as the ſhot 
weigheth, altheugh that the rule and ozder of the founders of ©zd- 
nance, is to caſt the thickneſſe of the mettall as much as the ſhot 
is in height of all ſozts of peeces, as well tn Cannons, as in all 
other ſoztes of peeces , and pet the Cannon may not haue the weight 
in Power that the ſhot weighetb, as all ſmall Oꝛdnante hath, 

And furthermoze, the cauſe thereof groweth by this meanes, fo2 in 
the doubling the thickneſſe of the mettall of the pece, it doth but in- 
creaſe as a platfoꝛme, oz ſuperfictall, that is, fo; double meaſure, to be 
foure times the quantitie. And as foz the ſhot in the doubling of the 
meaſure, it is eight times the quantitie, and ſo it is in all 5 
as Cubes, oz Globes, and ſuch other like, as J doe moze at large 
declare in the third part of iy boke, called A. treaſure for Trauellers. 
And pet you ſhall haue this example heve by a ſhot of thze@ i 
high, and that ſhot weigheth 3.1. the quarters, the pece beinga i⸗ 
nion, and the mettall is th& inches thicke. And now J haue 
pee te that the ſhot is double the height, that is, ire inches high, and 

the ſhot will weigh thirty pound, and now fhe meffall being double, is 
but fire inches thicke, and the bigger (ot is eight times the bignefte 
of the leſler, and the meaſure but double, yet notwithſtanding, ths 
diuerſitie is not ſo much as it ſœmeth: fo2 if that both the peeces were 
caſt ot one length, and deuble in meaſure, in compaſſe in all places, then 
the bigger peece ſhould wei h foriretimes the weight of the leſler. And 
this is the cauſe, that the Canaons muſt not haue the weight in pouder 
that the ſhot waigheth, fo2 the weight or the perce, and the weight of the 

„ muſt rule the matter, as doe plainelp ſhew in the third Chapter of 


this bake going befoze. 


O2 CH AP. 19. 
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C HAP. 19. 
In what order you ſhall give levell with your Ordnance 
at a battery, to beat down the walls of any place, and alſo what to 
obſerve, in the giving fire unto them. 


. J doe thinke, it is not vnmeet fo ſhew by what oꝛ⸗ 
We 5 der you ſhall give pour leuell, and ſhoot off your Oꝛd⸗ 
SANE nance at a Batterp, that is to ſap, to beat down, 02 
= - ſhake downe, o2 ſhake downe the walls of any Town 
SA 02 fo:treſſe : and fo2 the beating them down in the gi⸗ 
bing of your leuell, and ſhoting them off, do this: after 
— that you have planted your ©2dnance, either in two 
places,02 in thꝛee places, as the place doth require, but in my opinion, 
two places is ſufficient vnto one place, to beate it downe, to the 
intent to make a bzeach, and if it bee unto a Collion point, then 
if is beſt to place your battrcy but into two parts, and otherwiſe as 
the place doth 2 and then in giuing of leuell, do this. Firlt,wher- 
— you do mean to begin to make the bzeach, and being but at on place 
Anne, 5 —— one perce below, at the bottoms 


obſeruin —3— 25 0 i, pn the 
giuing of fire unto the peeces, tc. _ 5 


THA. 


in great Ordnance. 45 


CHAP, 20. 

The weight of all manner of caſt peeces of Ordnance, from 
the Cannon, unto the Fauconet, andalſo the weight of the Shot,and the 
weight of the Pouder that they doe occupie, with the height of the 
thot and length of the peece, and all ſuch other like cauſes, ac- 
cording unto the names of the peeces, &c, 


d furthermoze, J do thinke it connenient, fo ſhew unfo 

„Nen that ee the weight ofthe ſhot, and the weight of the | 
| . 41 I and bzeadthof the — 

9 n weight and length of peeces, acco2ding 
their names. Andfirſt, foz the Cannons, and there be of 
ſandy ſozts. The eldeſt and biggeſt ſozt of the double Cannons, the 
= of them is in heighf 8. inches and a quarter. Tho ſhot is in 
bt 8. inches,and weigheth about 70. pound of iron, —_ 

— pecce is about 8000, and in — 12. foot moze 03 


d compozteth in r, 46. pound tine. The length the 
Ladle 1824. inches, the b2eadth of the Lad 1 15. inches + Ec. 
The ozdinary double Cannons, the peece is 8. inches high in the 


mouth, the ſhot 1s in height inches — ters, it weigheth of iron. 
about 64. pound, and the weight oft of the Te is about 7500, and in 
length neere about cleneno2 twelue foot long, and — porn 
42. 1 cone fv of the Table is 23. 
ter, the bzeadth fiftee : andthe compaſſe o the that is 
foure and twenty inches. 
The French double Cannons, the peece is in the mouth ſeuen in⸗ 
_ _ quarters, in beight the ſhot ſeuen inches; high, and weigh- 
of iron _ and ker ee ome 
and, and is in len — other de —— 
Pouder neere foztie 4 he length ol 8 
1 Punt fifteene inches, foz that they doe or their peeces 
thꝛee Ladlefuls,and we here in England but with two, and the bzedth 
of the plate of their Ladle is fifteene inches, xc. 


Demy Cannons. 


D firſt the Demy Cannons of the eldeſt ſo2t, the pe&ce-is fixe 
275 in height: the 9: beth Aab NE 
and the weight of the peece is neere fire thouſand pound , and 
in length elenen oz twelne krote long; and occupleth 2 
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ſire and twenty pound Serpentine, the length of the Ladle thzee and 
twentte inches, the bzeadth of the plate of the Ladle twelue inches 
parts. and the compalſe of the ſhot is twenty inches, ; parts. 

The owinary Demy Cannen, the height of the mouth ts ſire in- 
ches and a halfe, the height of the ſhot ſire inches a quarter, the weight 
of the ſhot in iron thirty thꝛee pound, and the weight of the peece is a⸗ 
bout 5 500. l. and the pete is in length ten oꝛ eleven foote,andher charge 
in Poder is foure and twenty pound Serpentine, thelength of the La⸗ 
die is two and twenty inches, and the bꝛeadth of the plate of the Ladle 
is twelue inches. a 

Some ſoꝛts of Demy Cannons, the height of the mouth ofthe peece 
but lire inches, a quarter, the height of the ſhot ſire inches, the weight 
of the ſhott of y2on thirtie pound, and the weight oftye peece fiue thon- 
ſand, oz 5400, l. the length as afoꝛe, her charge in Pouder foure and twen⸗ 
ty pound Serpentine, the length of the Ladle thzee and twenty inches, 
the bꝛeadth elcuen inches and a halfe. : 

The French Demy Cannon, and ofſome other fozraigne Nations, 
the height of the mouth of the pece but 6. inches, the height of the ſhot 
fue inches thee quarters, the weight of the iron tot lire and twenty 

nd d. and the weight cf the pecces fiue thoufand moze oz leſſe, their 
ths of the ozdinary ſozt, and ſhoteth in Pouder two and twenty, oz 
thꝛe and twenty pound Serpentine, the length ofthe Ladle ſirteeninches, 
and thꝛee Ladle-uls to charge the peece: the bzeadth of the Lavle ele⸗ 
uen inches. IR 
Culverings. 


Te elder ſozt of whole Culuerings, called of ſome No2bozow Cul⸗ 

uerings, the height of the month. of the peece fine inches and a half, 

the height of the ſhot.5 . inches a quarter. The weight of the ſhot in 

iron 20. pound. The weight of the pcece,q4800.mo2e 02 leſſe, their lengths 

de viden, as 12.02 13. fœot long, and ſhoteth in Pouder, 20. pound Serpen⸗ 

tine, the length ofthe Ladle 23. inches, the bzeadth ol the Ladle neere ten 
c 


xc. 

The o2dinary whcle culuering, the height of the mouth of the peece 
5. inches a quarter, the height of the ſhot 5. inches. The weight of the 
hot of iron 17. pound. The weight of the peece about 4500,moze 02 
ice, the length of the pace 12. foot, and coinpozteth in Pouder, 18. 

— — the length of the Ladle 25. inches, the bzeadth 9. 
inches, d. tc, 

Culnerings not ſo high as oꝛdinarp, the height of the mouth of the 
pece 5. inches, the height of the (hot foure inches thꝛee quarters, the 
weight or the ſhot 15. pound, the weight of the pzce maze oꝛ leſſe, 4300. 
the length of the peeces divers, ſome the oꝛdinarꝑ length, ſome other wiſe, 
and occupieth in Ponder 16. pound oꝛ therabouts Serpentine, the length 
of the Ladle 24. inches, the bzeadth 9. inches. Demy 


rr 


T 


dry other the tote nmz 02 lefſ 
200, en perce. 12. fotemoze oz (eſſe; and their char 
in —— 9.8 Fe ee the tengtd of — tbe 85 
e +Q +. „G. Kt. 
The o2dinarie v Culur ing, the heigth ol themouthofthe peece. 
4. Hebes d. the heigth of the ſhot 4. ynches a quarter, the Weihe of 


tron ſhot. 10. 
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Demy Culuerings. 


pound, th2e quarters. the weight of th 


Me elder ſozt of Demy Culuerings, the height of the month ofthe 
pe&ce. 4. inches thz& quarters, the heigth of the ſhot. 4. inches 
ſhot. 12. Ib. d. of y2on, the weight of the peece. 


e pece. 27. 


hundzed 02 there abouts, the length of the-pece; M. ſcote mae az 
and will compozt in 
of the Ladell. 2 1. in 


weight of the ſhot being of iron is neere. 9. pound, the 


II. 02. 
N s a quarter, the bꝛeadih. 8. inches. 

Demy Culuerings lower than oꝛdinarie, the height of the mouth or 
the peece. 4. inches a quarter, the height of the hot. 4. inches, the 


12, pound Ser pentine, the leng 


weight of the 


eces. 22 hund2ed moze oz leile, the length of the peece. 9 02 10. 


te mo2e 02 lefle, and 


their charge in 


duder. 10, pod oz. 10. 


pound d. Serpentine, the length of the Ladell. 20. inches, the bꝛeadth. 
7. inches, thze quarters. xc. | 


the length of ſome of thoſe 
der. 7. pound a quarter Serpentine, the length cf the. Lavell, 


nd a 


| Sakers. : 


C Akers of the oldeſt ſo2t, the heigth of the mouth of the -pece- 4. 
inches, the heigth of the ſhot. 3. inches tha quarters, the 
of the iron (hot, 7. 


inches, the b2eadth.7: inches a quarter. 


the peece. 8. foote oz. 9. fœote, and her charge in 
dz thereabout of Serpentine Puder, the length 


Sake rs 62dinarte, the hei 
the heigthof the ſhot. 3. inches a halfe, the weight 
iron is nere. 6. pcund, the weight of the peece. 1 ſo the length of 


heigth of the 


quarter, the weight of the peece. 1808 
peeces. 10, fete, and | 


teth in Nou⸗ 
17- 


mouth 2. inches thzee quarters, 
of the ot of 


PGUder is 6. pound, 
of the Ladle is. 15. 


inches thꝛee quarters, the bꝛeadth. 6. inches. 3. quarters. tc. 


Sakers lower than oꝛdinarie, 
thꝛee inches and a ö 
the weight of the ſhot of iron. 4. 


balfe, the 


e of the mouth of the peete 


be ſhot 3. inches a quarter, 


pound thꝛee quarters, oz neere. 


5. pound, the weight of the peece. 1300. 02. 1400. the length of the 


peece, 8. fwte, oz thereabonts, and compozteth in 
pound d. Serpentine, the le 


02 
ch 


e Weadth lixe inches and a halle. 


Pouder. 5. pound 


ngth of the Lavell is fifteene inches, 


Mynionss 
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Minyons. 


e Minpon is. 3. inches and a quarter high in the mouth, t 

1 2 is th2e& inches high, the weight thereof of tron, is A — 
the quarters, the weight of the perce, neere about 1000. The length 
of the peece eyght fate oz thereabcutes, and ſhooteth in Powder 
thꝛee pound thzee quarters, oz neere foure pound Serpentine, the 
length of the L adell thirteene inches d. the bzeadth 5. ynches and a 
halfe, ſome fozragin*peeces lower. The o2dinarie Minpen, the mouth thꝛer 
xnches high, the ſhot but two inches thee quarters, and weieth of iron 
necre thee pound the weight of the pecce abcut nine hundꝛed, the length 
ofthe oꝛdinarie Pinion, and ſhoteth in Pouder thꝛee pound oz there- 
about, the length of the Lavell. 1 3. inches, the bzeadth: 5. inches. c. 


Faucons, 


Ve Faucon, the heigth of the mouth of the peece. 2. inches thꝛee 
1322 the heigth of the ſhot, 2. and a bald the ＋ ol the 
iron ſhot. 2. and halfe a quarter of a pound, the weight of the peece 
ſcuen hundzed, oꝛ ſeuen hun dꝛed and fiftte the length cfthe peece 
ſcuen foot moꝛe o2 leſſe, and occupieth in Pouder two pound and a halle, 
andthe length ofthe Lavell ts twelue ynches and a halfe, the bzeadth of 
the plate of rhe Lavell is.4.ynches: and a quarter, xc. 

Some fozraign Oꝛdnantes not ſo high as the Faucon, and the month 
of the peete. 2. inches anda halfe high, the Chot. 2. pnches and a quar⸗ 
ter high, and weigheth neere one pound thꝛee quarters, and the weight of 
thoſe peeces ſire hundꝛed, oꝛ ſire hundzed and fiftie pound, the length 
is as the Fancon, and the charge is in Pouder neere two pound, 
the Ladell is eleuen ynches and a quarter, the bꝛeadth foure inches. 

A Fauconet, the pecce is. 2. inches and a quarter high in the mouth, 
the ſhot two inches high, and the tron ſhot weigheth one pound, and neere 
halfe a quarter of a pound, and the weight of the peece is about 3 60 
92. 400, and the length ſiue oz ſire foote, and the charge is of Ser⸗ 
pentine Pouder, one pound and a quarter, Lavle is ten inches long, 
and the bzoadth of the plate of the Ladell. 3. inches thꝛee quarters. 
And thus much J haue ſaid as touching all manner of peecesthat ſhat 
fron ſhot, thinking this ſufficient fo; infkructions. i 
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CHAP. 21. 
How many ſhottes of Pouder there is in a Laſt of Pouder, ' 
from the Cannon, vnto the Fanconet : and alſo, if that you are 
at any batterie, or in any Towne, Caſtell,or Ship, 
how to know how much Pouder will ſhoot 
all your Ordnance, &c, 


Nd alſo, J doe thinke it neceſſary foz all ſozts of 
#5, Gunners, to know how many ſhots of Pcuder they 
may haue ** 1— laſt of — we ** in a hun⸗ 
dꝛed pound ouder, acroz o the peeces, 
whereby they may readily know. Achat t any 
charge of Oꝛdnance inany Towne, Caſtell, Fo2t,o2” 
Fare, ; Ships, that they may linow whether that they haue 
" Pounrer to lade all their Oꝛdnance thzznzhout, and 
allo how oftentimes about, that they may cht all their Oꝛdnance 
with ſo much Pouder. And alſo it is very nereCſary,if that there be 
any Oꝛdnance placed againſt anp towne oz fozt, and it that they haue 
any number at D2ynance, as Cannons ſuch a number, and 
Demp Cannons ſuch a number, to the intent to batter downe the 
walles thereof: and then it is very neceſſary to know how much 
der will ſhot all thoſe Oꝛdnance off at one time, and ſo foꝛth, if 
t they would continue the battery, to hot. 40.0250, times ouer all 
r Oꝛdnance in one dap, and ſo to know how many laſt of Pounder; 
{hat t batterie will require to continue ſuth a number of dapes: 
wherfoze J do think it conuenient toſhew vnto you — a laſt of Pouder 
is and that is this, a Laſt — — is 24 hundꝛed weight. caske, and all, ⁊ 
euery hundꝛed weight to containo.1 12. pound, ſo that you may make your 
at compt, that yon haue 24. humdzed pound of Ponder in euerp laſt, and 
ſo is allowed 12 pormd in enery 100. weight, fo the caske, which is in 
all allowed fo2 the caske of a laſt of Pouder, 288. poumd . c. 2 
And firlk this: the biggeſt ſozts of double Cannons doe occupie at 
one ſhot. 46. pound of Serpentine Ponder, and you haue. 2. charges 
in 100. of pouder, and eight pound remaineth ouer, ſs that vou 
$52. ſhottes of Ponder in a lat of Pouder, and 3. pound remat- 
neth ouer. And if that it be ſuch a double Cannon, as doth occupie but 
40, pamd of Serpentine Pouoer, then you haue 2 ſhots and a halfs 
of Pouder in euerp. 100. weight of Pouder, that is juſt. 60. ſhotsin a 
laſt of Pouder. xc. 
And alfo, thale Deny Cumons that doe ſhot. 24. pound of Ser⸗ 
pentine Pouder at one ſhot, they ſhall baue foure, 1 8 


weight of Ponder, and foure pound remainetb auer, and 


dzedlhots tn a laſt er,fult, ec. 
bo pouder, 0 am 


Fetch 
a hundꝛed wei 
der. And alſo t 


Cots in a laſt of Pouder, And thus much J haue ſaid, as t uching 
how many ſhots of Pouder. accoꝛding vnto the peces, that there either 
is a hundꝛed weight of Pouder, oz in — 1 At of Puder. And fur 
23 if you de ſire to know how Pouder would ſhoot off all 
tho Oꝛdnance, either in a Towne, Fozt, 02 eng. then loke how 
many pceces there is of euery ſozt, and ſo vntill that you doe know 

w many peeces there is of euerp ſeuerall ſozts thzough a whole 

owne, oz Caſtell, oz Ship, and then lake how many perces there 
is of one ſo2t,multiplie the number of thoſe peeces by the weight of 
the Pouder, that one of thoſe p&ces doth ſhot at one ſhot, and that 
will ſhew vnto you bow many pound of Pouder will lerne all one 
ſozt of peeces, and by this ozder nulftply every ſeuerall ſozts — 4 — 
by theniſeluee, and then adde all your numbers together, and that ſhall 
ſhew vnto you you much Pouder will ſhot all your D2dnance off 
at one time. As fo2 example this. There is a Tone, that bath 3. 
double Cannons, and. C. Demy Cannons,and. 14. double Culuerings, 
and. 10. Demp Culuerings, and 30. Dakers, and. 25. Pinions, 
aw. 28 Fancons, and, 12, Fauc and. 36. Foulers, and my 
deſire is to know how mach will ſeruo all theſe peces:ther- 
foze firlf, the. 3. double Cannons,and they do ſhot 40. lb. of Pomer, 
and, z. times. 40. is. 102. and then the Demy Cannons dee ſhyvf. 
24. 1b. of Pauder. and. 6. times. 24. maketh. 144. lb. of Pouder, 
and then th? 14. double Culuerinzs and they doe ſhot. 18. lb. of 
Pouder, and. 14. times 18. maketh. 252. and then the 20. Den 


Culnerings and they chot, 11.1b, of Powder, and. 20, times. II. 
| ©  mnaketÞ 
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maketh. 220. and now tde 30. Sakers and they doe ſhot. 6. 1b, and 
a ha'fe of Ponder, and. 30. times. 6 is. 195. and then the. 25. 
Minions, and they doe ſhot. 4. Ib. of Pouder, and 25. times. 4. 
maketh. 100. and iter the 28. Faucons, and they doe ſhot 
2. Ib. and a halfe of Pouder, and. 28. times. 2 doth make 70.and 
then the, 12. Fauconets and they doe ſhot. 1. 1b. and a quarter, 
and. 12. times 1. ;. doth make. 15.and now the 36. and 
they doe ſhot. 2.1b, + of Pouder, and. 36. tunes.2. ; maketh. 90. 
— now this deing done, then adde all your numbers together, as 

8. 


Neiuames of peeces. peeces number. Pouder in pounds, 


Cannons. 3 120. pound. 

Demy Cannons. 6 144 pound. 
Culuscriogs. 14 252. pound. 

Demy Culuer. 2 220. pound. 

Sakers. 30 195. pound, 

Minions. 25 oo. pound. 

Faucons. 28 70. pound. 

Fauconets, 12 15. pound. 

Foulers. 36 9o. pound. 

Summe total. 174 I 206, pound. 


And now by this you may conclude, that all this Dzdnance doth 
ſhot at one time, to ſhot them off round once oner doth 
1206 lb. of pouder, and by this ozyder you may know at all 
whether -you are in oy Ton fozt, Caſtell, oz 


will ſerue all 11 


: As foz example, 
befoze is rehearſed) and ſuppoſe you haue. 20. 
now to know how oftentimes it will ſhot al 
ramy though the whole Towne. as vou did ſee 
did require 1206, Ib. of ** one Lat 


* 
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Ip. then 20. Laſt maketh 48000. lb. wherefoze deuide. 48000. by 
1206. and then there will ſand in the quantity line. 39. and 966. 
Ib, will remaine cncr, fo you map conclude, that kwentp Lait of 
Pouder weill theot all the Oꝛdnance vefoze rehearſed, 39. times cuer, 
and th:& quarters of them mc2e, that is to ſay, that it will ſhot all the 
Dyrance cf foztie times, lacking aImoſt a quarter of them, ic. And 
alſo, if there wereany batterie lazd againſt a Towne, and then if that 
you doe know how many Cannons 82 other peeces of Oꝛdnance there 
is in the batterie, then you map know as befoze is rehearſcd) how 
much pouder that they will occupy at once ſhwting them off, and allo 
if that yon will ſhot them cff round foztie o2 filty times in one day, 
then you may know how nuich pouder they will ſpend in one day: as this 
firſf (as befo2e is rehearſed. ) Pultiplp all the Ozdnance of one loꝛt 
together, by the weight of the ſhot of pouder, and ſo the other ſoꝛts of 
D2dnance,and adde them to2cther (as afoze is ſatd ) and that being 
knowne, then multiplie that by the number of times that you haue 
ſhot them off, and that ſhall ſhew vatoyouthe number of pounds that 
the Oꝛdnance hath occupied in that day: as fo2 example this: Suppoſe 
that there is in a battery againſt a Towne. 24. dcuble Cannons, and 
they dee ſhat, 40. pound ol pouder a peece, thercfoze multiplie. 24. 
times 40. and of that multiplication, there commeth 960. and then 
there is eighteene Demy Cannons, and they doe ſhat 2 4. pound of 
pauder a pœce, and therefoze multiply eighteene times. 24, and chat 
maketh. 432. pound, and then adde both the numbers together, that 
ts to ſay. 960. and. 432. and they will make 1392. ſo that you may 
ſ&, that the whole battery doth ſpend 1392. of pouder at once thoting 
thereof againſt the wall of the Towne: and then luppoſe, that in a 
day the ©2vnance hath bene ſhot off ſix and foztie times, then how 
much pouder ſhall be ſpent that day: then multiplying 1392. by fire 
and foztie, and that will make 64032. ſo that you may conclude that 
the whole batterie hath ſpent in one dap. 64032 + pound of ponder, 
and that will be fixe and twentie Laſt and a halfe, and 432. pound 
of pouder, and then tif that the batterie ſhould continue ſeuen dapes 
in that oꝛder, the whole ſumme in pouder that ſhould be ſpent, as 
mounteth vnto 448224. pound, and that maketh 186. 'Lalts, thꝛe 
arters, and 24. pound: therefoze by this ozder you! may know 
om {ime to time, how much pouder is ſpent at your pleaſure, 
whether that it be in a batterie, oz in a Towne, and alſo how much 
—_—_ * 2 — 1 60 1 — ſo _ times off at 
pour ure. An muc aue thought god to waite vnto you 
to; inftcuctions4c. | {It 
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CHAP. 22. 
How to know how many ſhot doth weigh a Tunne, 


F Ad now in ſo much as J have ſhewed in the Chapter go⸗ 
ig befoze, to know how much Pouder is occupied in 
FP D:anance: fo in like manner, J doe thinke it conuent- 
ent to ſhew vnto you how many ſhots of cuery ſeuerall 
8 2 - ſo2t will weigh a Tun weight, whichis very neceſſary 
do be knowen, as well fo: them that haue occaſion to 
—= = tranſpozt them either by Sea 02 by land. And firſt this, 
a tun weight is 20. hundꝛed, and every hundzed foz tocontaine an hun- 
bzed and twelue pound, ſo that a Tunne ts 2240. pound in weight: and 


a Tunne. And thus much J haue ſaid, as concerning how many 
ſhots of enery ſcuerall ſoꝛt doth weigh a Tun weight, but if that you 
haue a great number of ſhotts of ſeuerall ſoꝛts, and you doe deſire foz fo 


two bhundꝛed Demp 
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and therefoze multiply 1200. times 34. amd that maketh 40800. and 
there is 2000. Culuerinzs ſhot, of fine inches almoſt in height, 
and they doe weigh 17. pound a pece, and then multiply two thou- 
ſand times ſeuenteenc, and that maketh 34000. and then there is 3. 
— —— thot, —— — —— 
height, an en pound a peete, therfoꝛe multi ; 
ſand times tenne, and that maketh 30000. and then there is 3 500. 


by 3 + and that will — — there is — Faucon 
ſhot, and they be two inches and a halle high, and voth weigh 2. l. and 
halſe a quarter: therefoze maltiply 5000. by 2 and that will bee 
1004.08 O08, then there is 6000. Fane auconet ſhot, of two inches 11 
and — one pound, and halle a quarter, and that 

example Sl all your numbers together , as by 
erample 


Names of Pceces, Number of | g Weight in in r 
© Shots. Pounds. 
Cannons. 1000 64000 289 
Demy Cannons. 1200 40800 I 82. 
Culuerings. 2000 34000 152 
Demy Culuering-. 3003 30000 1325 
akers. 3500 21000 9 2: 
Minions, 4209 I5000 6 32 
Faucons. 5000 10625 n 
Faconer, 60094 6750 þ 440 
Sum totall, 25700 222175 3 
— 1 A 


— — 


And mal thoſe numbers being added together,dothmake 222 175. 

e e 
5 en 

will — in the quantify line 99. and remaine ouer, ſo 
that you may conclude, that of all the hot ices Tuns, and 415. J. 
that is neer; part of a Tun moze, ſo that there lacketh little moꝛe 
then thzee quarters of a Tun of 100, Tuns , and by this oꝛder 02 means 
— bowmany Tunes of lhat there is in any nunder of 
« CHAP, 
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CHAP. 22» 
How and by what order the ſhot doth graze or glance vron 
the land or water. 


OR to knew by what o2rer ſhat the Cot doth graze 
oz trondle, either vpen the land, z the water, it is 
to bee noted, that it doth graze oz frondle far⸗ 

9] theſt, when that the peece is laid point blanke if that 
you do ſhcote the peece ti warts the water, oz a plaine, oʒ 
leuell ground, and then the hot Chall run 02 15 e neere 


non es longas the ſhot 
ay,t 


t l 
pace sf © the pte be but little higher than .be the 
peece be , 
ing in t , to riſe ne by that 
LN 
taped, as this example doth thew. 
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And 8 if yon doe mount the piece at much aduantage, 
hon — — not graze at all, it it doe graze, then it will be made in 


And furthermoze, if you doe ſhot at any Ship vpon the water, and 
you doe ſhot in that pecce that doe lye very 2 and the ſhip oz 
marke nere hand, ſo that you mult giue pour leuell downewards,then 
if you doe giue pour leuell ſhozt ef the ſhip, the ſhot will fiye ouer the 
Ship, by the meanes of the direc hitting. of the water, fo2 that the 
hot doth glance fromthe water, by that p2opoztton that it doth hit the 
water, as by this example. 5 erg 24 


* 


22 


Do khat pou may judge by this example, by what pꝛopoꝛtion the ſhot 
dath graze, either vpon the water o2 the land: but the water is the 
moze certainer and fruer if it be ſmoth and calme, foz that the 
water is not harder in one place, than it is in another, as the ground 
is 02 may be, and the directoꝛ that it hitteth either the ground o2 the 
water the moze it doth kill the fozce of the ſhot, and bythis meanes 
it will fly the leſſer wap: and tho. moe glauncingly that it doth 
hit either the ground 02 the water, the oftner it doth glanceo2 graze, and 
the futther it _flieth,xc. =. , _ 

T CIAL —— == 

How to batter the walles of any - Towne 

2 2 well by night as by day. 

l though it hath not bin commonly vſed, pet notwithſtandingit 
may be eaſily done, foꝛto plant their ozdnance ſo, that they may 
& VS batter o: beat down the walles ofa Town as well by night as 
by day, althaugh the night be neuer lo darke. And alſo there 
| ®” {hall no light appeare vnto the enemie, as thus. Firſt after 
that your Oꝛdnance is placed foz your batterie,* you haue begun to —_— 

n 
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two pinnes by two pardes, and the line oz thzeed did come right ouer 
the head of thoſe two pinnes, and ſo paſſed a yard further at both the 
ends, than the two pinnes: and thus they did lay. euery peece at that 
place, and then the peeces lying fill, ready to haue fire giuen vato 
them, then they take their Quadzant, being very large, of two 
lo te in the ſomy Dyametre, that is to ſay, from the Senter of the circle, 
and euery degree was ſet out in foure parts, and put the rule into the 
mouth of the peece, and the plommet line did hang at one degree and a 
arter juſt, and that they did note in a boke foz remembzance, and 
this being done, they ſhot off their peeces. Aud now when that the 
night was come, and the ſame very darke, and the moming very 
fi oz that they could not ſee the walles of the Towne, yet they 
ttered the walles of the Towne as perfitly all the night, and as 
well as though it had beene by dap, ke euerg time that they had 
charged all their peeces, they div this, firſt, they did plomme the 
mouth of the peece, and likewiſe at the ftatle of the peece, right 
bpon the line that was vader the peece, right vpon the marke, and 
then they toke their Quant, and put their rule into the 
mouth of the peece, then koined the tayle of the peece vp and do lone, 
till that the plummet line did kall vpon that degree and place that it 
did befoze the night, and that was at one degree and a quarter juſt: 
and thus when they had laid all their peeces, then they ſhot them 
off, and charged them againe, and ſo continued all the night long. 


And loin this manner, they may in like cafe handle the two ſide 
batteries, but and if that it chance that t 


de bgttering 74 
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doe lie vpon higher ground than the place that is battered, t 
rule that is fatned. muſt — wk Ls place whereas the X 
made faſt vnto, foʒ that the degrees goeth downewards towards ths lower 
ground as vou may ſee by theſe two figures. 


CHAP. 25. 
How to plant Ordnance by night, to batter the walles 
of any Towne, or diſplace any Ordnance in any Bulwarkes,or any 
ſuch other like, as well by night as by day, 


Et furthermoze, there may be meanes found, that if 
dere be any D2dnance placed that doth damage oz 


alſo fo2 to ſhot — 1 the place in the night, although 
be neuer ſo darke: 


larger 
fote 


rom the place that you doe meane 
place in the day time, and firſf 
Dxnance, there dztue in one of 


* 
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goe backwards about twenty foot, and ſtand ſo, that pou map ſ& the 
marke that you doe mean fo ſhote at ouer the top of the ſticke a 
pou haue dꝛiuen, and then therein that very place dꝛide pour other ft 
and then goe a little backwards moze, and view whether that the two 
ſtakes and as one right line unto the marke, and ik that they doe not, 
you may amend them, and let thein right. then take your Aſtrolobe, and 
hold that upon pour thumbe by the ring, and then turn your Athilley- 
day, 02 Rule with the two ſights that is on the backſide of the Aſtro- 
lobe up and downe, till that peu may ſce that place that pou do mean 
to ſhoot at, thzough the two ſights of the Arhilleyday holding that up be⸗ 
foꝛe pour etes, winking with one of your eies, ſtanding at that plate wher 
pou doe meane fo2- to place pour ©2dnance that is between the two 
ſtakes, then leoke vpon the Athilleyday o2 Rule with the two ſigbts, at 
What degree and place that the end doth point vnto, then remember to 
waite that degree, and place it in ſome Bookeo2 Table, fo2 that it is 
finiſhed ; then in the night vou may bzing yeur Oꝛdnance unto that place 
between the two ſtakes, and then place one of your peeccs right between 
the two ſtakes, and then take a thꝛeed o2 line, and make that faſt un- 
to the two ſtakes, and that ſhall lap the pece right upon the marke. 
And then fo2 to place the reſt, they muſt doe this. Firſt on the one 
ſide meaſure out juſt dom many fwte you doe meane to lay your pee⸗ 
ces in diſtance aſunder, then from the line of the fake, meaſure it tru- 
lp: and there make a marke,o2 dꝛiue a ſtake: and then at the other end, at 
that certaine diſtance, there in like manner dꝛiue another Take : then 
between thoſe two ſtakes place another pcece, then make a line faſt vnto 
thoſe two ſtakes, and that in like manner ſhall lay the — right upon the 
marke then you may place another pete, vpon the other ſide of = pe ce. 
and ſo fozth. And then when peur Oꝛdnance is all charged, then plome the 
middle of the mouth of the peece right vpon the line, vnderneath the pece, 
and then in like manner, the middle of the taile ol the peece to be plonuned, 
that it ſtand right ouer the line, vnderneath the pece, and then take your 
Quadꝛant with the rule fe ſtned vnto it, and put the rule into the mcuth of 
the pece, and then koyne the pte vp and downe, till the plummet line 
doe fall vpen that degree and plac that the Athilleyday did point vnto, 
ou. the Aſtrolobe, and that ſhall gine the pece the true height of 
e marke. As fo2 1 this after the bꝛeach in the wall ol 
the Towne was made ſaultable, there the flanckes lay ſo that they 
could not come nere vnto the bꝛeach, neither could they plant their Oꝛd⸗ 
nance foꝛ to diſplace thoſe flanckes, but that they ſhould be beaten from 
their Oꝛdnance fo their greek loſſe and hinderance: therefoze firſt, they 
zepared an Aftrolobe of the largeſt ſozt, and two pinnes of iron made 
rpat the endes, to goe into the ground, and then they cauſed an allulte 
ko be giuen vnto the contrary ſide of the towne, and whileſt they helde 
them play there, then tiwo oz thec choſe out their ground merte by thee 
poſe, 
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purpoſe, and there dꝛoue one pinne, and then they went backe twenty 
fte, and right againſt that pinne they dꝛoue another pinne ſo tuen, 
that the two pinnes, and the place of the Bulwarke where the lankers 
lay, were all there vpon one right line: and then one of them toke the 
Aſt rolobe, hanging it perpendicularly vp2ight, then they turned the A- 
thilleyday vp and downe, till he might [ce thozcugh both the ſights, the 
veryplace that. the flanckerslap, and then they departed, and went their 
way, and lo ked vpon what degree the point of the. Athilleyday ſtood vpon, 
and found it to be vpon juſt two degrees and a halfe, and that they 
w2ote in a boke foz remembzance, and then after a night oz two, 
when they ſaw their time, the night being very darke, then they 
earried thꝛœ peeces of Artillerie, and placed the chiefeſt betwerne the 
two pinnes, and vnto thcſe two pinnes they made a line faſt vnto 
them both cloſe unto the ground, ang then they placed vpon the one 
ſide, one of the peeces, and the other pe vpon other ſide,as this. 
Firſt,they meaſuredout ten fte from zmoſt pinne juſt vpon the 
one ſite, making a perfif ſquare angle, and then in like manner 
they meaſured out. 10. fte moꝛe at the hindermoſt pinne, ſo that thoſe 
two pinnes ſteod juſt. 20. fio te aſunder, and ſo placed the pete bet wen 
thoſe two pinnes : # now fo2 that they muſt ſhote all thꝛee peeces vnto ene 
place wherethe flankers lay, and fe2 that the peeces did lye 0 fot aſunder, 
therefoze they remoued the hindermolt pinaes of both the ſides. 4.inches, ſo 
that there was. 10.fote diſtance, and 4. inches, and the cauſe was this,fo2 
5 7 themarke was. 10 skoꝛe off from the place where the peeces lap, and 
the peecs lay juſt from the middle, vntothe middle, ten foote aſumder, and the 
line vnderneath the pe jul twentie fote long, and there is thirtte 
times the length of the line vnderneath the peece vnto the marke, + thirty 
inches maketh two fte anda halle, and foure times two fete and ahalfe, 
makethten fte, ſo that the hyndermoſt pinne being remoued foure inches 
further oft, muſt needes lay that line juſt vpon the marke that the middle⸗ 
molt lyeth vpon, without any faile, + in this oꝛder the one per ce was placed 
on the one ſide, and the other peece- on the other ſide: and now thoſe peetes 
being charged, firſt they plome the mouth of the peeces right vpon the line, 
and then in like manner the bzeecho2 taple right vpon the line, and then 
they tooke their Quadꝛant, and T the rule into the mouthof the peece,and 
koyned the bꝛeech ol the peece,till the plummet line fell at two degrees and 
a halfe juſt,fo2 that the Achilleyday did ſhew vnto them on the Aſtrolobe: 
and they ſhoting off thoſe peeces, they made a perfit ſhot at the place ap⸗ 
—— thus they charged and ſhot all the night, and then befoze day, 
hen they had ſerued their turne, they conveyedtheir Oꝛdnante from that 
place, foꝛ feare of being beaten away from them when it was day light. 
And furthermoze, by that meanes in like manner, they may 
their Dzdnance in the night out 4 a Towne, to annoy their agony” 
3 
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as they mayo2 can by no denice oꝛ pꝛactiſe, but by induſtry 02 policie they 
may be pꝛeuented by pꝛadiſe, and eſpectally tfthat he doe know what 
the enemte doth meane to2 to doe, fo2 this we doe ſee many times in 
warres, that policie doth pꝛeuaple as oftentimes as great and huge 
armies of men of great ſkrength, haninx all kinde of engines foz that 
purpoſe, fo2 euen as it pleaſcth God, ſogoeth the victone, althaugh it com⸗ 
meth by a naturall cauſe, and that naturall cauſe that J ſpeake of, is 
knowledge and induſtrie in thoſe aſtaires. 


C HAP. 26. 
How to keepe a Haven or River on the Sea- 
coaſt, tor to ſincke a Ship as well by night 
as by day inall pointes, 


Sew fo: the keeping of a hauen oz Riuer, there map be ſuch 

n meanes oz wayes vied by induſtrie, that you map keepe a 
lauen 02 Riuer in this ſozt, lo that there may no Ship 
| pallo neither by night no2 by dap, but that be ſhall be ſunke, 
— 02 elſe he eſcapeth very hardly, N the night be neuer 
ſo darke, ſo that the night be not Foggy oꝛ Miſtie, ſo that the Hauen 
o2 Riner be not aboue a mile bzoad o2 ouer, as this. Firſt, ifthe ens 
trance of the Riner be therefoze, to haue a watch there, then as ſone 
as the watch doth perceiue them and their number, then they muſt 
baue a watch token, and that muſk be a light oz lights vnto the Caſtle 
2 Bulwarkes, and then the watchtokens being ſo agreed vpon that 
the Caſtles 02 Bulwarkes may know the number of the S by the 
foe of the liahts of the Caſtels oz Bulwarkes, if that theybe on the 
one ſide,and the other on the other ſide, then at certaine knowne 
places appointed fo2 that purpoſe, and at a certaine diſfance from the 
Caſtels 02 Bulwarkes towards the Sea wards, each of them foꝛ to car⸗ 
rie a light thither, and to place the lights as nere the water as may 
be, and if that it chanceth ſo, that there is but one Caſtell oz Bul⸗ 
warke, and none vpon the other ſive, then they haning a bote oz 
Skiffe, 02 any other craft, they may rowe oner the water, and place 
their Lights in that knowen place appointed, and then afoze night, 
that place being alwayes knowen onto them, they may place their 
Oꝛdnance right vpon that marke vpon the farther ſide of the water, 
the Light ſtanding alwapes to the Seawards of the marke that the 
Ozdnance is placed right againſt, like. 20, oz. 30. fœte, andthen the 
night being neuer ſo darke, the light is the better ſerne: then muſt 
the Ships needes in their comming betweene the light and you, take 
away the ſights of your lights, and then immediately, as ſone as you 
doe ſ& that the light is ſhaddowed, then gine fire vnto thoſe peeces that 
be placed againſt your imagined marke appointed, and then there is - 

| dou 
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os wing, ne 0d e where it doth ebbe and 


tion, and at a low water, at another pꝛopozticn: 
bandled diſcreetly, they ſhall not faile the hitting of 


opne the peeces at one pꝛopoꝛ⸗ 


furthermoze, as it is declared in the. 2. Chapter going 
their peeces right vpon their appointed marke at alſ times, after that 


kde night they 
vs at graues⸗ 
other,the riner 
the 


trould 


running 
river ſo, that there ſhould no Ship palle, neither by night nv; by day, 


but that they ſhould be ſunke: then they muſt ka Þ 
rr 
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land being higher then the water, and the lights bei ted 
hard vnto the water, if that the ſhip commeth hard b 2 85 
further ſive of the water nert vnto the light, then the hold of the ſhip 
will ſhaddow the light, and if that ſho commeth on your ſide, thon the 
ſaples will ſhaddow the lights. And furthermoze if the hip comineth 
rightin the middle of the water oz Riner, then both the 1Bulwarkes 
(hall pane(he lights — one time, and if the Ship come on the 
further ſide of the water from you, then your lights will be firſt chaddo⸗ 
wed, and if on the ſide you be on, then your light will be laſt ſhaddo⸗ 
wed ; and then furthermoze foz the making of a perfit ſhot, if that the 
other Bulwarke ſhot befoze you, then koyne the mouth of the peece one 
degre lower, foz that the Ship commeth vpon your ſive of the water, 
and then — 1 =— comming, you mult needcs koyne the 


perte (0 the lower, 


FINIS, 


Some deſerye ere they defire, 

And yet ſhall lacke when they require, 
dome deſire and never deſerve, 
And gets the gayne the other ſhall ſterde. 
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ILO. I HE MOST 


ILLVSFRIOVS PRINCE 
the DVR RE of Buckingham 
His Grace, & c. 


— deing that amongſt all the Arts (moſt Excellent 
es Duke) that aubrne the life of Man ypon Earth, 
2 2 Warre is that higheſt, wart hieſt, aud moſt com- 
< os) ex modiows Science that great Princes ought to pre- 
N greas Prices ought to pr 
A, ferre before all others, were it but for Cicero 
* his reaſon, Vt ſine injuria in pace vivamus g 
Peace being by inſtinct of Nature of all men moſt deſired, Aud 
warreby the greateſt Emperours and Princes of the world ever 
with Sword and Pen moſt highly magnified, ingenuouſly finding 
therein innumerable inventions, and divers ſubtill ſecrets, and ad- 
mirable devices, Engins and Stratagems to overcome their Ene- 
mies with; yet none comparable to the Art and Practice of Artil- 
lery, comprehending in it the greateſt matter of importance of our 
Militia at this day. And finding alſo( Great Duke) many ardent 
magnanimous minds to coole, for want of ſpeculationto invent; and 
Ai vers Heroicke actions to paſſe by vnatchieved, for want of practice 
to per forme: I, the meaneſt of many, having with long practice, 
and us (mall ſtudy, and ſome coſt, beene ſomewhat inſtructed and 
converſant therein; and ſeeing the penury of expert Gunners, and 
der ſtanding men, and the weakne(ſe of the preſent meanes 10 breed 
K 2 more 


The Epiſtle Dedicatory. 
wore hereafter, 1 haue for aid formerly offered my poore Talent, 
called the Art, and the Practice of Artillery. And now alſo de- 
pending upon your Graces favor, preſume to offer thiſe few lines, 
called the Gunners Dialogue, under your Excellexcies Patronage, 
« well 10 furt her others therein, as herein to ſhew ſome part of my 
thankfulneſſe for your Graces favour, that it pleaſed you to im- 
ploy my ſervice, were it but to view and cenſure other mens workes, 
I being not natmrally ſcrutinous ) wherein 1 proteſt I faithfally 
related to your Grace, my. poore opinion truly, if not judicionſly, 
the effect, if they be put in practice will — but certainiy 
cleere it was from all partiality or enm, #s might appeare by my 
preferring Salinors Booke Leſſon, he a Forreiner, before my Coun- 
iy man Tones his unexperienced inventions, both ſtrangers to my 
acqnaimanies Accept therefore, I beſeech . your Excellencie, ths 
ſmall unworthy Preſent , iſo ſbal I be encouraged with jour High- 
neſſe favour and leave, to publiſh my Treble Architecture, 
Civill, Military, and Marine, almoſt ready for the Preſſe; if 
theſe ſpeed with favour, which will impreſs my ſervices, to attend 
your Graces future pleaſure, and engage me 16 reft 


Devotedly teady 
at your Exccllencics 
command, 


Rozxikt NORTON 


reste ss te et 


THE 


GUNNERS 
DIALOGVE 


Queſtion 1. 


Dead⸗ range, oz utmoſt 
oz imbaſed, and many . 
Queſt, 2. How ought he to be qualified, and goe provided? 
Anſw.With many good parts and needfull things, as reading, waiting 
Arithmeticke to ca ons, Geo1 to meaſure lines, ſur⸗ 
ſcretion to gouerne his many affaires and 


Yozne 
der, and his Caſe with all ſozts of Pꝛiming irons, his Dwozd, Stele, 
aum Tinderbor to light a match at pleaſure, ready fo defend bimſelic 


K 3 vet 
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vet to beat into a H rong oppoſingmarke oz objed, with a large Dzafice. 
Thirdly, the Saker, Minion, Falcon, 02 Falconet 8&c ſhoting alſo iron 
calt ſhot (as all the fozenamed Peeces doe) are to ſhut at ffrong 
and hard reliting objects and markes alſo farre off, but the latter 
being of lower height in boze, ſhooting leſſer thot, doe conlequently 
pterce ſmaller holes then the fozmer. Fourthly, the For as tho 
Canon Perior, Periera, Fowler, Pozt Peece tc. that t either fone 
Wot, murdering ſhot, oz: Fire-wozkes, either Cambꝛed, that is, ha- 
ning a leſſer boze backwards, wherein the charge of Pouder is to lpe, 
as the Bambard, Cano Periors, and cur Drakes have. Oz elſe they are 
chambzed, and haning Chambers to pat in behind their chaſes to 
dad them with, as the Fouler Pozt-pece, Slings, Portingale Baſes 
aue 

. Q. 4. What and how many are the Simples or Materialls of Gun pow- 
der, and their qualities, and how are they to be Refined, and proporti- 
onally Mixed or Compounded together? 

A. The Sumples whereof Pouder is made and compounded, are 
oneip thze, namely, Saltpeter, which is the Soule, and Sulpher,which 
is the Life, and Cole, which 1s the Body thereof. Foz the qualities, 
Satlpeter will raxiſie, being fired, and turne into winde, which cauſeth 
the fozce. The Sulpher will kindle, and take fire quickly; and the 
Coale will maintaine the fire and carry them up together. Satlpeter 
is beſt refined, veing diſſolued in a little water, and boiled and ſcum⸗ 
med, being let to congeale, it will in part ſhot like Jſicles into 
roch. which is the beſt; the reſt map be either ſo refined againe, oꝛ 
cleanſed from the Feces of greaſe, Alum and ſalt which accompany 
if. Sulpher is cleanſed by melting it often, and training it thozow a 
ſtrong Canuas cloth. The Coale if it be well burned of Alder, 
Þazle, birch and young wod without barke oz knot, will alſo be 
recified foz the purpoſe, When a quantity of Pouder is to be made, 
firſt reſolue of the vie, whether it be fo: Ordnance, Musket, oz Piſtoll: 
fo2 Ordnance, called Canon Pouder greaſe, oz the Receit called foure, 
one and one. And fo2 the Musket, called Hargubuſſe Pouder, and fo2 
Piſtoll fine Pouder, the firſt is of fiue, one and one, the latter of 
ſix one and one, by which is meant foure, ſiue oz ſix parts of Peter, to one 
part of Sulpher, and one part of Coale. 

Q. 5. How much Pouder is it fit to allow each Peece for proofe, and 
fer Action? 

A. Foz the Cannons pꝛofe; and foz ſeruice, of the weight of 
ber iron ſhot, foz the Culvering and leſſer Ordnance, the whole weight 
of their pꝛoper thots foz pawfe, and foꝛ Action foz the Culvering , and 
fo2 the Saker and Falcon + and fo; leſſer Peeces the whole weight in 
Action untill they grow bot, foz then muſt abatement be 2 with 
diſcretion. 
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diſcretion. But in pzcofe the ſmall Peeces ſhould haue once and, of 


Pouder that the ſhots weigheth. x « 
Q. 6. What if Ordnance Pouder of 4. I. I. be wanting. and yet 


Hargubuſſe or fine Pouder be in ſtore, how will you then proportion 
your Charge? . 


A, For the 

4. 1. 1.——5,11,-— 6.1. 7. 
Canon Double of 8 401 —— 371; —— 35 i6 cz 
Whole of 7 — 331. —31l; 2917 oz 
Demi Cannon -—->———20l —— 18 --— —17l 9g 0 

| Culvering — zz 

Demi Culvering ——-- 71 ————6 — 54; 
Saker 4 ———- },———— 3}; 
Minion —— —————}, ———---3; —3l 
Falcon, ——- — 21— - - 33 il 9 oz. 
Ca nonPer. ; of the fone ſhot in pouder wth diſcretion abating 5 
li pro Cent. 


7. If Scales and Ladles be wanting, how many Dyameters of the ſhots 
height in pouder will make a reaſonable charge for any Peece aſſigned ? 

A. Fo2 the Cannon 2.; foz Culuering 3, and foꝛ the Daker 3, 1 foz leſſer 
Preeces 4 Diametres of the Cillinder. Foz 3. Diameters make 2,and3 3 
make :, and 4 Diametres and: make the whole weight ofa caſt iron ſhot. 
it being cozne pouder, which length will alſo ferue foz the meaſure of 


Cartredges foz the like Pætes. 
Q, 8, What —— are betweene each of thoſe ſorts of pouder, 


namely betweene 4 I. I and 5.1.1. and 6. I. I. concerning their Forces? 

A. From the firſt of 4 1.1. to the ſerend of 5.1.1, the pꝛopoꝛtion 
is as 6 to 7,viz. differenco. And from the firſt to the third ot G. I. 
I. is as 6 to 8, which is , aud the ſecond to the third, is as 7 to 8, 
which is in Fozce augmentingly moze, 1 

(2. 9. What are the uſuall weights of each ſhot being either of Lead, 
1 . J bane hers ſet them ſeuerally downe in manner of a Table 

As e euer p L » 

Fhe geit Columns iantieth tho height of the Diametre of 

any ſhot betweene two and eight inches height, and the parts pzoce- 
ding from quarter to quarter ſucceſſinely. 
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Inches] Lead, Iron, Stone, 
2 — —1 11.1102. —1 11. ® 2.— ol i. 70, 
2. 8 © 1 9 2 89 
22 3 1 O 12 
* Cs 2 & 0g 1 © 
3 3 3 12 1 4 
34 6 9 4 13 2 
: - W-- 2 6G 20 
H 9 14 7. 5 2 7 
4 11 5 8 10 2 13 
— Is 15 10 14 3 19 
17 15 12 5 4 3 
45 21 5 14 T Sf 
3 24 12 17 5 3 
5 30 0 20 1 7 8 
T 35 10 27 2 s 14 
z 299 26 6 10 10 
45 0 30 0 114 
8. 510 340 12 12 
51 57 0 38 © 14 3 
6G? 63 0 43 0 us 
7 73 0 48 0 17 10 
7. 79 8 53 © 19 14 
7. 87 0 580 ; 21 12 
ol ' 96 © 64 0 24 0 
8 106 72 10 26 12 


Q. Io. How much is the height o the Bore, length of the Chace, weight 
of as Peece, weight of the pouder, and length of the Ladle, proper, 0 
each Peece ? 0 

A. I baue alſo ſet them bdowne in a Table fo; the keeping them 


- 


the better in memoꝛp, as followeth 


Names 


Name! of the Hei 2 of Bore, Leneth i in Dia- Wright! in Metall Weight of Linh the L 
Peeces, 


uche 5, meters, Pounds, Pounder, : Inchete 


Cannon of 8 8 8000 
Cannon of 7 7000 
Demi Cannon 6000 
Culvcring 4500 


2500 
1500” . 
I23c0 


Demi Culvering 
Saker 


Falcon 700 

E Falconet 500 
© Cannon Perior | 3500. 

= Demi Can,D:;ake 3000 
F Calyering Drake 2000 
Demi Cul. Drake 


15 
Saker Drake 1200 


ä 
76 The Gunners Dialogue, 


Q. 11. How and what is it to Tertiate and meaſure any Peece, and how 
* ought they to be in thicknes of Mettall at their Touch- holes, Trunions, 
and Neckes 2 

A. There are thzee differences in Foztificatien of each ſozt of Dzds 
nance, bee they of the kindes of Cannons,02 of Calverings ; Foz they are 
either oꝛdinarilp foztifted, oꝛ leſſened, oz double foztified, and common, 
02 Legitimate Peecee, Baſtard «ces, 02 Extraordinary Peeces. Foz the 
Cannon deuble Foztified, hath fully one Diametre in thickneſſe of me⸗ 
tall at her Touch-hole, and +: at her Trunions, and 2, at her Necke, 
whereas the ozdinary foztifled Cannons haue but; at the Touch-hole, 
and at the Trunions, and but = at the Necke. And the leſſened Can- 
nons haue at the Touch-hole but à and at the Trunions 3 , and at the 
Necke . Now all the double foztifled Culverings, and all leſſer Pees 
ces of that Rind, haue one diametre and; in thickneſſe of Mettall at 
the Touch-hole, and 12 at the Trunions, and 2, at the Necke. And the 
oꝛdinarp foztified Culuerings have like to the double foztified Cannons, 
but one diametre of Mettall in thickneſſe at the Touch-hole, g at the 
Trunions, and , at the Necke. And the leſſened Culverings haue ; at 
the Touch-hole,and at the Truntons {, and at the Necke, but 7, as the 03s 
dinarp foztiffed Cannons haue. 

Q, 12. What are the difference between the Common or Legitimate: 
Peeces, andthe Baſtard 1 and the E — — ? 

Common oꝛ Legitimate Peces areſuch Oꝛdnauce a due length 
of their Chaſes,p:opozttoned 5 l to the height of their pꝛyper 
even as they are crpzeſſed in laſt no Ab . l $ — 

&ces are fuch as haue ſhozter Ebales than the paprtion of 2s 

oʒe doth require: and Extraordinary Peeces, are ſuch Dzdnance as 
haue longer Chaſesthan the p2opoztion of the Baze alloldeth. And 
are called Baſtard Culverings,and Extraordinary Culverings, and fo Baſtar 
Saker Faulcons 03 Extraordinary Sakers 02 Faulcons, &c. Aaccozdinglyas 
their Boꝛes come neareſt to the Culvering, Saker,0z Falcon 1Bozes, &c. 

Q. 13. How wil you finde whether a Peece of Ordnance be cleare 
from Flawes,Crackes, and Hony combes ? 

A. Yauing firft clenſed and cleared the Perce with a Wadhok 
and Ladle, from all loading, fonleneſſe, duſt and ſtones which yon may 
know by putting in the Nammer head bp to the 75 I with a 
— iron put downe into the Tanß hel „tk it take hold. of the 

ner bead, it ts cleare of loading and ſtones, then the Lavle and 
. will get out the duſf. But to know whether any Crackes, 
flawes, oz Yony-combes bo within her Chaſe oz Chamber, put in 
an vſuall Searcher, made with two oz the ſpzings with like 
great pinnes heads, bending outwards, which being bended together 
---with your hand, vntill it will enter into the mouth of the Barco Id 


WY? 
= 


I 


that put to bottome Woze, 
maſin of lg tn and nt nth 

combe. Alſo in a 1122 
beams map ſo be 
— 1 Cannons 2 
lighted a halfe , 
wozd, will —— —— as 2 — | 
od 


8 


5 
: 


p 
of 
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5 
8 


you 
And 
eces 


» 14 a Peece be growne | 
xeſt of her Chaſe within, by meaues of wearing, how will you chooſe 


A. I will trie with ſenerall Kammers heads, oz if need be, Face 
them by little and litt Ol f kherrby Mass the dest haze The 
in the Chaſe (except the Camber be as _ 


wayes allowing of that height foz vent 


Qs, 15. What if you be commanded to ſerve with a Peece that 
hath lyen long charged, that either the ſhot is growne faſt to the 
inſide cf the Peece with ruſt, or the ſhot being torted too high, or 
ovall doth ſticke by the way, and ſo may be dangerous for Peece, and 


vnbaſe her 
that ſha 
aſmall quantitie of dꝛie 
out the —— oe I —— — — — 
r, and turne her round ſo r 
— in that motion ; then with her Ladle oꝛ Kammer, oꝛ 


donbfleſſe looſen t and ſo dzaw it oz blow it ont, 
the Pece will _ after vnſeruiceable without 
* L 2 | Qi6 
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Q, 16. What Inſtruments are moſt ſit for a Gunners vſe ? 

A. The Callibꝛe Compaſſes, Yeight-bozd, Inch ſight- rule, Gun ⸗ 
ners Scale, Gunners Nuadzant diuided into ninetie degrees, and 
into twelue points and their minutes, with a Geometricall ſquare to 
take mountures, lcnels, hetghts, bzeadths, and diſfances, and a pairs 
of ſtraight poinfedCompaſſes, | | 

Q. 17. How doe you diſpart a Peece or Ordnance, what is it,and 
to what end vſed ? 

A. To diſpart a Peece, is fo finde the difference betweene the 
Diameters oꝛ thickneſſe in metall befoꝛe at the Puzle-ring,and abaft 
at the Baſe-ring, fo2 in true bozed Peeces the halte of the difference 
of their Diametres is the due diſpart. Thoſe Diametres are teadi⸗ 
ty found by the Callibꝛe Compaſſes opened and applied to the op- 
poſite ſides of thoſe Kings, and to a Scale 02 Jach-rule of inallequall 
parts, whereby the difference wiel ſcone appeare, which halfed is the 
diſpart tom, Their Diametres differences alſo may be found by 
gutrting them with a labell of parchment oz cozd,that will not ſhzinke 
noꝛ ſtretch, diutding the guirt in thee cquall parts at each time, 
map be follerably accepted fo2 the Diametre. Alo in true equall 
bozed Peeccs, putting in a Puming iron at the Touch-hole, to the 
bottome of the b92c. and marking a place vpon it equall in height 
to the Waſe-rings higheſt part, which applied vpon the bottome of 
the boze at the „ will ſhew the length of the 
diſpart aboue the hig the Muzle⸗ ring. Likewiſe yon map finde 
both thoſe Diametres bylaying a rule oz{raight Caffe leuelly, making 
a Tangent on each of thoſe Rings ſeuerally, and on each ſive of the 
Peece holviag a plummet line, lo that it onely touch the ſivesof the 
mettall of each Ring, the differences betweene thoſe Diametres ſo 
found balfed, is the diſpart ſought. Jt may be found many other 
waxes, but theſe being lufficient, 4 will only anſwer concerning the end 
and vſe thereof Jt ſerueth to direc the ſhot to the marke, oz ſo neere 
as is the diſtance betweene the two parallels that are made by the 
two continued lines, the one the Axis of the boze, the other the viſuall 
line that — from ths Gunners eye by the higheſt part ol the Baſe- 
ring and top: of the Diſpart vnto the marke. Foz ſeeing the 1Bzecch 
of the Peece is of ſolid metall. not ſo franſparant that the Gunner 
can viſually apply the Aris of the be pꝛeciſely to the marhe, it muſt᷑ 
ſuffice to finde the other viſuall line, being the neereſt that can paral- 
telly be taken thereunto, and accept it. foꝛ the ſame. 

Q. 18. How much will yau allow for vent, comparing the height of the 
hot with the height of the bore of the Peece affigned ? 

A. Dae twentieth part will be ſufficient, appꝛoued ſo fo be by the 
velt Gunners al late times, although many Gunners of England ge- 
erally allow a quarter of an inch foz each that to be lower then ” 
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doze of euery Peece, is too little foz a Cannon, but ts much 
log a Falcon, and fog leſſer Peeces. | IE 
Q. 19. What difference is there betweene ſhooting by the mettall of 
the * and by the Diſpart, to direct a Peece to a marke levell or 
elevated? | 
A. Their differences are (onewhat vncertaine,becauſe there are ſeldome 
any conſtant p2opoztions held in founding D2dnance,concerning the emi⸗ 
nenciesof their Baſe and Muzle rings: but in moſt peces they are fo, that 
firlt laying the Peece to the mark with a due Diſpart, + then by the met: 
all. obſeruing with a Quapzant, you ſhall ſometunes finde that the Peece 
will be eleuated moze by the metall, then by the Dilpart, foure de- 
grees, fine degrees, yea ſometimes fir oꝛ ſeuen degrees. And ſo acco2- 
dingly will the Randons of the metall be maze then the Randons of 
the Diſpart, which by the Table of dead Ranges fo2 each degree 
bere annexed, oz by the Gnnners Scale) may foz eneryeleuation be 
made certainly knowne. But on the leuell the mettall rangeth neare 
double the diſtance of the Diſpart, in molt Peeces. 
ges 


A Table of Randons, or Dead Ranges, for ever v 


degree vnto the vcit Randoa or forty degrees. 


creaſeth or decreaſeth, from degree to degree? 


A. Firſt, be mult finde by the 
Art of Great Artillery, 02 


of your Peece is, which number 


the 


Quotient by 11, and the p2oduct 
digreſſion, which is betweene the firlt 
by foztte,the degrees contained 1 the firlt degree and 42 de⸗ 


1 ho 


De nee: Vaces Degrees, Laces Degrees Paces Degrees, P aces 

I Joost 1487.21 223531 2712 

2 610112 157522 2285 32 2747 

3 717% 16553 234233 2780/04" Pars. 
4 8214 1735214 239734 28 1% 41 2990 
5 925115 181225 245035 2837 42 3000 
6 1025/16 1887 2 250036* 2872 

7 112217. 1960/27 234737 2835 

8 1218118 2030 28 2592/38 2920 

9 1340 19 32097 29 2863539 2955 

10 1400 20 216230 267540 2988 


Q. 20. How ſhall a Gunner know how the Range of his Peece en- 


02 Right ranges, erpꝛeſt in 
ow muey te leet right rang 
will be the ürtk and 
and ſecond degrees, | 


diuide 
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grees, the belt oz vimolf Randon, and the Quot lenk ſhall be the num 
ber of paces that the (hot ſhxil loſe at enery digreſſion from degree 
to degree to the beſt Randon, and contrariwiſe foz their Iz - 
digreſſion from 42 degrees, the vtmoſt Randon downe to the 
degree. 
Q 21 At how many derees of Mounture, will any Peece convay 
her ay — called her utmoſt Randon tat hath fo , 

A. At a 42. degrees, neuertheleſſe, merly beene 
generally taken fo2 the beſt oꝛ utmoſt Kandon,” bei the middle oz 


meane degree betweene the lenell and tho pe r, namely, the 
balfe of ninety degrees: But becauſe the Peece on the leuell Kangeth 
a ſhot about one tenth part of the vtmolt , as it doth alſo at 84 


degrees of TR ; therefoze it ſtands with moze reaſon, and expe⸗ 
rience alſo foumd, that the vtmolt Kandon of any Peece ſhould 
be ( being duly charged and diſcharged) at 42 degrees, the halfe of 
84 degrees of eleuation. 

22. How doe you direct your Peece to ſhoot at a marke, being 
for diſtance, within the Straight line, or Right range of the Peece, and lying 
leyell with — — c Diſpart tpon the Pute f 

A.Yauing placed par n the Muzlering, as in my 17 
Anſwer befoze is ſhewed. Then ( both my thumbs being placed cloſe ouer 
the vppermolt point oz part of the mettall of the 45aſe-ring ) J will 
cauſe the Peece to be traverſed, and coined moze 02 leſſe, vntill J 
eſpie ( thozow betweene my thumbs) the top of the Dilpart and the 
marke to be tn one, and then J giue fire, and expect a good and faire 

ot. 
9 Q. 23. But how will you direct a Feec* of Ordnance to ſhot at 2 
marke that lieth levell, but is further diſtant then the Peece can reach 
ypon her levell Range, you having onely ſome certaine dead range, and the 
diltance from that Pecce to the marke given; what advantage will you 
take to reach the marke, to make a faire thot at the ſirſt time? 

A. Yauing a certaine Dead range foz any eleuation ot that Peece 
giuen, J reratre to my Gunners Scale, oz to the laſt pzccedent Table 
of Randons 02 Dead ranges, with the Rule of P2opoztion, ſaping, if the 
number of the Paces of the Dead range giuen, doe giue 
the eleuation giuen, what ſhallthe Diſtance ginen, giue; multiply the 
thirdntumber by the ſecond, and dunde the pzoduct by the firſt, and the 
Quotient will be the number of degrees that the Peece muſt be moun⸗ 
ted vnto, to reach that marke. 

Q. 24+ What if the marke be elevated above the levell, and be far- 
ther diſtant then the Peece vpon that mounture can reach in a Right 
range: How will you direct your Peece for advantage, having the Diſtance 
and ſome certaine Dead range of that h eece given? 

A. Firſt. either by my Gunners Scale foz degrees, oz by the Table 
following, 


a_DDo-. ac © @£©A_ co. cow. 


Th 
following, foz the fir points of the Gunners paces that 


ſe the vttermoſt Dead range being 3000 
the firſf point cutte th the Kange of the fl 
of the lenell, and the third Range at 2330 Paces, gc. And 

aſpect of the ſecond point interſeceth the Range of the third point at 


1950 Paces. 
Ranges 


eAſpett. 1 Ta 
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J haue time, J will Kop the Touch-hole, and dill a new onemoze 
CE en: ul br { mate the Pouder all to fire, and ſoner together, 
and the Pete 2 — ik it be rightly done. 

Q. 27. What Peece would you chooſe to ſhoot ata ſingle marke, and 
what courſe will you obſerve 2 

A. J would choſe ſuch a Pece as J had fozmerly pzactized fo ſheat 
in, and yet examine her to know her qualittes : then inloavins der, A 
will not ramme home her Pouder to hard, leſt it in taking fire lye 
firſt blowing, * cauſe the Peece to ſtart from her poſition, duly 
— by a true diſparture, that the Axis of her —＋ may pzeciſely re- 

ſpec the marke. And laſtly endeuonr to pꝛeuent all impedimentall 


the metall, bot let fall plam-lines vpon the Platfome, and at t — — 
where they touch, J knocke in at — a (mall naile.Laſtly. witha Qua⸗ 
d2ant Jobſerue the eleuation of — concaue : 02 elſe with ſome Staffe 
take the perpendicular height of ſome certaine place oꝛ marke made in 
the mettall, as well at the Bꝛeech, as at the Mule aboue the ſaid to 
nailes : And ſo pou map againe lay the Peece thereby, alwapes to haue 
War polition, ànd ſo wut as certaine at that marke by night as 

dap. 

2. 29. How would you make.a ſhot at an Enemies light, in a darke night, 
not hauing any Candle; Lanthorne or other light by. you? | 

A. I would light two peeces of: match; the ds ne nurh longer then 
the other as the ert er be a and 2 longer 


thoreat.. 

. 30. How wo, ethoble': ory order F Price, 0 make a * 
ſhot at a moveable make: at an enemies Ship under ſaile, Boat rowing. 
or 378 40 5 

A. Firſt J would tho ſuch a eece ( as in regard ol the diſtance, 
will be able in a — line to aÞ ce SE I 
hnow. '@econdlv;ha king loaded the J obſerue how the 
moueth. bidde J will obſerue the wind ik it blow une whether 


11 _L—__— _— —— 
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it be againſt, oz with, me oz ſide-waies, and accofngly take aduen⸗ 
tage, fo the impediment it may pzoduce otherwiſe. Then will A, with 
the Diſpart conſidered, duel? obſerue ſome cloud, oꝛ marke ſome point 
of Landskip that lieth in the courſe of his motton and when accozding 
to the ſwiftneſſe thereof, he is come ſo nere it, as o gueſſe the ſhot and 
he may meet at the marke, J ſo gine fire, wherein J may remember 
this ſecret of Nature, that any Perce will ſhoot further from Sea to 
Land-ward,then from Land to @ea-wards, 

Q. 31. What ſay you to ſhooting at a mark and the levell from aboue down- 
wards, how would you order matters to make an effecluall ſhot? 
A. That kind ofGhooting is farre moze untertaine and difficile then 
any other, by reaſon of the ſmaller reſtſtante the ſhot makes againſt the 
fozce of the pouder, naturally wozking upwards, which is towards the 
Byꝛeech. if it were not there reſtrained, it therfoze, of all other wales, 
ſhoteth leaſt diſtance in a ſtraight line, unleſſe it bee perpendfcularl 


knowledge, hath divulged any god. vſe oz oder fo2 the 
have obſerued that the Kandons fo2 Ambaſates do 
creaſe from degree to degree under the leuell, with 
on to the decreaſe of the Pozter Peeces mounture, 
Randon unto ninety vegres. Out of which obſeruation 


bave framed this Tab , and foz better helpe added anerample. 


A Table for Imbaſures, 30 


Degrees ,Paces Prey Paces\ Degreer, erer Degrees, Pacer 


0 150 [6 137 [20 90 160 10 
I 4-4 133 130 609.170 6 

2 147 I8 129 [40 40 | 80 1 

= 7 125 0 183 [90 @' 
4 142 10 120 
5 139 | 


The vſe illuftrated by example, 


the 
i es 240 Pacer . Fe A LRcres 
at about ſeuen degrees, to reach the marke 
M . 


- 
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Q. 32 Can you make a reaſonable ſhot at a mark, whieh by reaſon of inter- 
8 of ſome hill, houſe, wall, Rampart, or other impediment, you cannot 
ce it? 

A. Pes, with a Mozter Peece it is uſuall ił it bee within her reach. 
And although the — other Peeces, will ſew, admit — 
them ſo high as 20. degrees. pet by ſapping the Bꝛerch ofthe Peece, that 
is, by making a trench fo2 the taile of the carriage to reuerſe in, being 
deſcended thereinto, the wheeles ſtanding aloft : oz by pzeparing a tim- 
ber-frame, ſo that the taile may be ſunck, as betweene two Timber⸗ 
logs ſquared, the whe&les reuerfing upon them, any Perce may bee ſo 
mounted to ſhoot at a mark out of light, further then any Moꝛter Peece 
can reach, 02 by taking a Perce ont of her carriage, and mounting her 
accodingly upon sktds at pleaſure to the elenation defired ;theſe may 

t Granadoes, Flaming 02 Venemous bals, and Hedge-hogs oz ſuch like 
molt neceſſarily. But amongſt them the Cannon Periors, Perieraes, 
and Bombards, are chiefly to be therefoze pꝛeferred. Yauing then the 
diſtance giuen, Stales and Signals are to be placed, to ſhew where the 
marke is, which way, and how the ſhot lighteth ſhozt, oner,oz wide, that 
(ach errour may at the next time be refoamed. | 

Q. 33, How would you order things, to ſhoot at a Squadron of the Ene- 
mies Souldiers, and what Peeces would you chooſe 2 

A. Atcoꝛzding to the diſtance J would chooſe a Peece that in a ſtraight 
line can ſhoot home, tf J may, be it with Demy Culvering, Saker, or Fal- 
con, and plant my pece as nœre parallel tothe champion Plaine as J 
can, that the ſhot may range, and ſhot at girdic height, unleſſe the ground 
be ſtonp, foz then would J place my ſhot ſhoꝛt of them, that grazing as 
mongſt the ſtones, the ſtones may doe them moze ſpoile then the ſhot of 
it ſelfe can doe, by farre : but in no caſe would I ſhook wide, oz ouer 
them, fo that were both loſſe and ſhame allo, 

Q,34-+ At the time of joyning oftwo Armies in Battell, how would you 
plant and mount your Ordnance 2 

A. There are divers opinions therein; ſome ſay it is beſt to plant 
them in the Front to diſozder, the Cnemy , and cauſe them to bzeake 
their Ranks at firſf ; which others difliking ſay, that will hinder their 
owne party from many advantages, and difficult to retire them: ſome 
would plant them in the Flankes: And ſome would haue ſome of them 
in the Front, and ſome in the Flanke: And laſtly, ſome would haue 
them behinde the Army, that upon a ſigne given, their owne Squadꝛons 
may open a way fo2 the Gunner fo play upon the Enemies Troops oz 
©quadzMs. But wherſoener they are planted, caremult be had, that the 
Muskettiers, appointed foꝛ guards, - noz any other fire armes, a | 

100. Paces of the D:dnance, {eX unttmely ing them Ke 
miſchtele to the party. But baning viewedbefo2e-hand the place appoin- 
ted fg; the Wattell if any eminent riüng⸗place bee therengre to = 


22. 111 
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the Oꝛnance thereon, they may thence moſt ſafciy play upon the Ene⸗ 
my in Frent, Flanke, and Trauers, with wonderfull advantage and 
hope of vicozy. i 

C. 35. Having found the firft ſhot faulty, to the right or left hand, ouet or 
ſhert, how will you at the next amend it, to make an effectuall ſhot? 

A. If it were wide, towards the right 02 left hand, J would place 
my eie on the Baſe⸗ ring, at the nert time a little moze to the ſame ſide, 
accoꝛdingly moze 02 leſſe: if it were to high, direct the Top of the Dil⸗ 
part under the marke as much : if two low, lay ſome [mall ſtone o2 ftraw 
on the higheſt of the Baſe⸗ ring. and by that bzing the dilpart and the 
Marke into one with dilcretion, 

Qs 36. What if the Peece by often ſhooting be growne ſo hot that it is 
dangerous, unleſſe it be reſted or refreſhed ; how will you coole hei: 

A. If theſeruice be ſuch, as ſhe may not haue time to reſt, in that caſe, 
ſhee mult be coled with Spunges wet in Lee, which is beſt, oz in vrin 


ter; bathing and ing her within and without, untill ſhe bee come 
to her due temper againe ; but if J ,A reſt her one o2 two honres 
in twelue, and whiles cole her euery 0 , 


right, with he | 
ttall b ſoft) to get out her cloping : but if X cannot blow it 
ns ban fs to all another derben ai 


tha 
ly all t 
coa other dzy fuell, to kindle and heat 
— will rants the metals become aft 
Id, that they wil not be able to endure the due charg of pouder to be 


in them, but will ackern pace hee nor Diſcharge 403 Jean 
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them either in that bꝛit tle place, by applying them with hard cfrokes 
of a heaup commander, oꝛ by loading each Peece with moze then a dou⸗ 
ble charge, aud under and about the ſhot dziuing tele wedges with 
rammers of hard wad, ſo that hauing fired the Perce with a fuſe, 
oz flow py2zamid of _ moiſkned like paſte: the ſhot in diſcharge 
running vpon the thicker parts of the wedges will conſtraine the 
Peece to bzeake : J know diners other wayes with a touch to bzeake 
92 — Enemies D;dnance, but J thinke it not fit to ſpeake of it 
u blikely. 

- Q. 39. Being being, to reſiſt aſſaults and defend the place, what Ord- 
nance are beſt, and where placed, and how uſed ? 

A. All Oꝛdnance are vlefull, but foz defence at a bꝛeach oznarrow 
paſſage, Canon Periors, loadedwith L anthomes, filled with pible ſtones, 
Caſes of Baſe and Burre, old iron traſh chaind,langrell, croffe bar, plugs 
o2 any other tearing 02 murdring lhot, o2 with a mine in their way to 
blow vp and the like: and planting their Ozdnance couert ſc,as to 
ſcower the paſſage from a Flanker Caſſamat oz other defence, o2 be- 
foze the Bꝛeach. Alſo my new inuented Murtberers, that hauo long 
ſquare tapering contaues, which are double oz treble in bꝛeadth to their 
heigbts, and will ſpꝛead their nuurthering ſhot, Musket oꝛ Piſtoll bul- 
lets, ſidewiſe far, but little vp and downewards ( withont feare of 
Nop 02 cloying the Chale, as in equall round Peeces oft hapneth, when 
thep are charged with ſmall loſe thot o2 traſh) Alſo J will carefully 
p20nide to haue in ffoze, ſpare Carriages, Artres, UWheles,Co2dage, 
Malch, Powder, and Dhat ſufficient: the rather, becauſe alwayes the 
Enemies will chiefly endeuour to ruine our Defences, embouch our 
Lops, beate downe our —— and Defences, cloy our Plat-fozmes, 
diſinount our Oꝛdnance, feare our Carriages, Axtræe and wheles with 
their Peeces, by all the meanes they can poſſible. - | 

Q. 40. You having beleagerd or beſieged a Fort or Towne, how would 
you ſhoot to ruine, annoy, or take away the enemies Defencey; ; and what 
would you chiefly endevour to doe? * 

A. Firſt, J would make choice of places to plant my D2dnauce, 
oz make my Batteries ſo againſt the weakeſt parts, to make a Bꝛeach 
in the molt conuentent place, bzinging them by Trenches, as neere as 
J can, within leſſe then two hundzed Paces: and then hauing raiſed 
and plained the Terraplenes and Parapets, made the foꝛmes, 
tut and ſet out Lopes, oz placed the Gabbions the whilit, and plan- 
ted Peeces —— they may molk offend the Cnemte, endeuozing to 
ruine and b their Defences, plying them ſo hard, that they may 
not haue time to repaire the old, no2 build new, naz retrench, as they 
eſe would doe. And alſo make what I can, to weaken the 
Adaerſary:and from each Battery ft, to at the place fo2 Bach, 
as many Peeces at ance as can be bzought to beate theteon: and 4 will 
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oblerue what Peeces of theirs, moſt endammage vs and our p 
denour to diſmount them, and amaze and hinder their — Fr may. 
The diſtances of the Batteries muſt be accozding as the ſituation of 
the place will permit, but if poſſible, at eighty, an bundzed, oz an bun- 
d2ed and fifty Paces at moſt, anoiding the danger of the Enemies 
Musketiers with connentent Defences: the number of Peeces and 
the ſozts of them, are to be accozding to the place and the occaſions 
to vſe them: Cannon, Demy Cannon and Culvering, foꝛ Bzeach, and a 
Demy Culvering 02 two, to play vpon the Enemies Deſences, with a 
Field⸗peece 02 two foz ſingle markes. The Bꝛeadth of a Battery 
muſk be accozding to the length of the Curtine, and the number cf 
Douldiers that muſt giue the aſſault, that nine in a ranke may af 
leaſt enter together. 

41. What fire-workes are moſt ordinary and fit for warlike ſervice, to 
ſpoile or annoy the Enemy moſt? 

A. Granadoes oz hollow bꝛeaking balls of ſeuerall ſozts, Fire⸗balles 
foz diners vles, as to eulighten the champion, ſticke and burne combuti⸗ 
ble objects, burne and bzeake poiton, oz blinde the Snemp. bart in the 
water, 02 pierce the fleſh to the bone, where it fired, toucheth, Bau⸗ 
der-pots ſimple and compound. Armed Trunkes, with Piſfols, Firs 
* barbed, Garlands, Rowlers, Fire-ptkes, and ſuch like inuen⸗ 

ons. 

Q. 42. Of what materialls are the Granado-ba!s made and what receits 
are they loaded with, aud how armed ? 

As As they are foz diuers ends (though all fo deffroy the Enemie) 
ſo they are made of leuerall materials, as of Well-mettall, ſpelter, 
Aron, 02 any hard and bzitle mettall. To be ſhot clſo cut of a Boztar 

Rce oz Perior, and may alſo be thzowne with the hand amongſt the 

nemies: ſome are made of baked Pofters clay, oz of Glaſſe, and 
ſome of Canuas coated and armed: The receits are alſo viners, as 

r fonre ounces, @ulpher two ounces, Saltpefre twelne onces, 

ly beaten and well mixed: ſometimes Antimoney and glaſe, and 
Scales oz Jron : but let a bzitle ball be filled with pouder one pound, 
TT foure ounces, 
and Daltpetre t welue duntes. mixt & dzinen cloſe together, ine loſe this in 


Cannas, with the mouth oz pziming⸗hole dowrwards,and fl it, as abail, 
of 


with poudertwo I. 2 peirce a 
to fire at, it a pinne and coat ef with Roch 
Te. en Koch ſalphers alſo pouder , Petre Ii and , - four 


E 
ounces is an uſuall reteit: made or two hollow Demy Globes 
of wood, boꝛed full of 8 


le loaded with a Piſtoll with 2 
1 pipe of wand coated to rea to 2 9 — 9 Av pet 
they may be loaded with „ of iron, and pouder, and 9 
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at each end, and a touch-hole in the midſt, their coatings map be ſtucke 
full of tones, miles, ſhot, oꝛ ſuch like : Theſe are of great execution, 
but mult euer be lo pꝛꝛuided, that the law fire muſt be ſure to burne 
vntill the ball fired be arriued at the place where it ts to daeits exe⸗ 
cution: of this kinde there are infinife diuerſities and innenti- 
ons. 

Q 43+ What is that Roch - ſulpher, and Roch fire? 

A. Keceipts of much vſe : Roch-ſulpher is made with one pound of Sul⸗ 
pher molten on a flow fire, and li of mealed pouder, put ther eto by 
little and little, and Tirred well together, and in the cwlinz put the 
ounces moze of cone pouder, mixing them well together. Noch⸗fire is 
made of ti pound of Sulpher groſſe beaten, and ſlowly molten, to 
which put one pound of mutton ſewet, and thereto Pauder and Salt⸗ 
petre equally mired, with theſe you map couer, oz coat Granadoes Pike, 
Circles, Balls, Trunkes and Arrowes. | 

Q. 44+ What receipts for Lances, Trunkes and Firepikes vie you, and 
how make you them? 


Roze Tz 
little different, onely leſſe : Trunkes are alſo of many ſozts, moſt 
commonly made of wood, armed with iron 7 they may be eigh- 
terne inches long, beſides ſix inches bozed in oz the Caffe, which 
is to be ten o: twelue fot long, the eightene inches bozed, two 
inches and may be filled with Sulpher and Pouder, of each one 


pound, Nuick-ſiluer two ounces, Camphere one ounce, which beat 


with the Sulphere will become powder, mire theſe with L inſcede 
ople, boyled as afozeſaid, wowld it with Marline, coate it and fill it 
with a bandfull of this receipt, then with a handfull of ponder, then 
with a button oz with (mall ſhot :, couer the end with a wared oz 
priced Canuas, hauing a Match oz @ulpber thz&d goe t all, 

nother receipt is Cannon der, five parts refined, Petre 
ther parts, Sulpher two parts,Rozen one part, Campher,Glaſſe, Am⸗ 
ver, and Maſticke mealed and ſearced of each ; part, well mired with 
oples ef Turpentine, — L inſeed and liquid varniſh of each, part 
Another take t thꝛee parts, Sulpher one part, Hal pel re thꝛee parts, 
Paſtiche one part, Uitrioll, white Ware, of each fire parts, Am⸗ 
der, Dzplment, Arlenicke, 4 partes, Aerdegreaſe, —_— 

e 


P 
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of C 


anuas, and 
Moch-ſulpher, of each one pound, mired and 


4 * - ” zen 
Turpentine each : I: theſe pzimed thzough in foure places, andſpot 
out of a Poꝛter oꝛ Perioz without wad, will take fire and burne 
very light. Some balls are to burne in the water, foz which take 
of Pouder 12 0z, Dulpher 6 oz, mixt, Tampheere 1 oz, paſtedwi 
boiled Linſeed oyle, and oyle of Turpentine and new Mare, of 
4 oz mixt with coale 4 oz @alfpetre and Roch-fire, of L ox, and 
I. TI e e be ers 
ſtinguiſhed by Aire, Tl inde, noz r. Another, foz a Morter 

cece, take a ſtone ſhot, lower karre then the Boze, dip it in molten 

itch, Sulpher, R3zen and Turpentine mixed ua —1 ks 22 
molten Roch ⸗fire, a . as at firſt, ovle it and couer it, vntill it be of 
fit height fo2 the Peece:laſtl 

ouder, and ſhot it out of the Peece without a Mad, loaded with 


ponder. | 
Q. 46. Wong Penn . = Creſſets * 
A. are 0 02 ſe made wi 
leres atches leghted at bath is 


, 
; 
; 
: 
: 
E 
b 


8 
8 5 


ain 2 60 fron i Ricks, an at if othe Rope di 
eabs r 
>, and dated to fly,. and not fire: pet the. imer 


: 


ES 
- 
5 
E 
2 
: 
: 

Ze: 


E 


all motions, and they th tooſed + 


her molten z li, Salkpeter 1 li, N 12 0z, Oli 
— of each 2 li. a0 Linked; ovle fo incoꝛpoꝛate them 
you will haue them reſiſt. wind and raine, fill the 
match well beaten, and ſoaked in Sulpher and 
boiled I inſed ople, and pouder of Lime and 
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And fired, it reſiſts wind and water: but to hurt the Enemies eyes, 0379 
— them, oz make fleſhfallfrom the bones, is not fit here to be pub- 
iſhed. | 

. What are Fire-workes of Triumph, for pleaſure, and how, and with 
what receipts and conceits made ? | 

A. The faſhions, inuentions, and compoſitions cf thein are infinite, but 
pet they may be doubly diſtinguiſhed as their actons are double, either in 
the atre oz water: thoſe that make their operation in the atreg are either 
moueable oz fixed ; the moueable are either ſimplsoz compounded: the ſim⸗ 
ple moueable are the Rockets, the ſimple fired, are th: Truncks, Lan- 
thoꝛns and Lights, with ſeuerall ſozts of each: The moueables compoun⸗ 
ded, are the Mheles, Trillers, Courtlaces, Clubs, Targets and fring 
Dꝛagons: The compound fired, ace the Towers, Caſtle, Arches, Cilin⸗ 
ders, Pyꝛamides, and others, which of euery ſozt are as infinite, as the 
variety of inuentions na be infinitly conceiued and wzought. bole that 
wozke their effect in the water, either are fired andplaced in if, oz kindled 
by the water it ſelfe,x they do eitherſwim on the ſurface, as the Rockets, 
Tumbling⸗balls, Serpents, Dolphins, Ships, æc. oz elſe burne at the bot- 
tome, as many weighty wozkes voe : ſome of , thev are ligh- 
_ and become lighter then lo much water, they aſcend, ſwim, and burne 
avoues 

Q. 48. How are thoſe that operate in the aire, vſually to be made and 
compounded ? : 

A. Themoneable airy Fire-wozksare either Rockets, 0z made and 
contriued with Rockets, they being tho ſubſtructure of all the other mo- 
tions: Rockets are diuerſip framed, either of Joe ſix oz ſeuen times 
double, rowled about a fozmer, o2they may be of rong light timber tur⸗ 
ned hollow, oz bozed, oꝛ they may be made of Canuas, in lengths times 
the height of their hollownelle (ik they be vnder the weight of one pound ) 
but if they be of moꝛe weight then foure and. oz fine Di ers 
will be better. Alſofoz ſmall Rockets they muſt haue the quicker receipts, 
and foz great, lower: As foz example, the receipt foz Rockets of fonre 
ounces, may be of pouder 4 li, Dalpetre 1 li, Coales 402 Sulpher 02: 
but foz Rockets ofa pound weight oz two, take @alpetre 12 Oꝛ, ot pou⸗ 
der 20 Oz, of Coale 3 pars 80 and Scales of — each 1 O2. and 
Rockets of 2,9,02 10 li. ,to 8 li of Salpetre,put 21: 12 O ofCoale 
and I 1i.4 Oz of Sulpher: Fo2 in the great ones no mult be put, 
note that theſe materials mult be finely beaten and ſifted thozow a Searce, 
and well mired and dzinen'intothe Rochet hard, and filled almoſt to the 
top enerythird oꝛ fourth dzining, dipping your dꝛift in Gum Dꝛagagant, 
and Camphere,difſoluedand mixed with ſpirit of wine, oꝛ god Aquauita 
(tf the Rockets be to be fired in thꝛer oz foure dayes ) but if it mult be a 
moneth 02 moze firſt: then, in ſtead thereof, dippe the dzift ſo in oyle of 
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etre oꝛ Utarniſh and Linſied oyle mixed: it pou noni er 
n any within one the; 


Runners ſwiuels oz a Cane faſkned is ſufficient. 
. 49. How make you the Starres $ t © al | 
A. Take; 02 of Gumdzagagant and lap it in Crooked-lane black 
fron plate, and rolt it in the embers till it may de beaten to pouder,then dii⸗ 
ſokue it in Aquavit till it bs viſcous o Nimic,then fFraine:it,andallo take 
4 O of Campheær, ſte pe it 24 hour es in other Aqgazire vmt ill it bearffol, 
ued, mixe the diſlolutiens together, x by littie and little there 
with mixe thele, poudered Salpetre 1 li,Sulpher ; li, pouder 3/1 , 
2 li, Amber and Scales of iron, of each 1 li, ann nure them all ouer a 
gent fire of Charte-toales, and marke them in balls as big as p 
then, gm rowke thei led me eee 
the Guanne and Camphiere moiſten te ſame onely with qui 
Uarnilh, I inſerd ole; oʒople of Petre: but thefirſt, is the fairet᷑ fire fu 
Starres. The heads of Rockets map be loaded with. many 


as with pouder ſtrongly lapped and armed in Paper . Parchment 


with raining fire, with moꝛce ls ak Noch⸗fire £2 Mon | 
ped therein molten, Kockets may alſo be made with 1Sarbes; tu ſti 
and burne whatſoeuer they light vpon, and as a ſhot, they may dy a dewce 
be directed to any place within diſtance aſſigned. Now in regard that all 
moneable Fire-wozkes, in Aire oz Mater, haue their mottons from the 
fozce of the Rockets appliedaccozdingly : I ne de nat ſpeake of them par- 
ticularly, but leaue each pꝛadiſer to his owne ingenious inuentin. 

Q. 50. What are your compoſitions or receipts for Water, Fires, to burne 
as well at the top, as at the bottome, and of thoſe that water will kindle,or that 
will laſt long fired? | 

A. Take aſticke one part. white Jncence, Gum Sandzach, quicke 
Lime. Sulpher, Bitumen Camphere and Gun-pouder,of each th2e& parts 
Kczen two parts, and Salpetre nine parts. The Campheer mult be bea⸗ 
ten either with Sulpher, Salt, Almonds, oz water, elſe it will not be mea- 
led. This will burne and feed vpon in the water. But to make a receipt to 
burne at the bottome, fill a ball with this recept, Take Salpetre, li, mea⸗ 
led powder 9. ounces, refined Sulpher 1. l. and Campherre beaten with 
Sulpher and Quick⸗ſiluer. put and ſtixred into the Sulpher a little mol⸗ 
ten, all mealed and mixed by hand, x filled into a round Canuas ball, by 
little and little, and wel dꝛiuen, being firſt moiſtned with ople of Petre, oꝛ 
V inſeed ople boiled, vntill it will — feather ; then arme the Ball. and 


pzims 
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pꝛims it, balaſt it with Lead at ehe me, that the vent may vurne 
#24 2 bauing ſtred it well) thaow it into 
water, and if will burne at the botteme therof, and ſume and botle vp low. 
Now foꝛ as much as all the befoze-named fire-wozkes, both moneable and 
are but bythe applications of theſe o2 the like, J ſhallnot ned (net- 
ther is it poſſible) to particular all the inuentions and varieties that may 
be madetherin: will therfoze tunclude, omitting alſo perfiuned ſauours 
and venomous ſents that may be made in Fire-wozkes, as not fit to be 
here reuealed. Next foꝛ ſuch receipts as the water it ſelte will kindle, they 
are made of ople Benedid one pound, boiled Linſeed ople thꝛæ pounds, ople 
ol the votes of Egges ane pound, new Qutck-lime eight pounds, Sulpher 
two pound, Camphter foure ounces, and Bitumen two ounces, Oꝛ elle 
Roch-Petre one pound, flowzes of Sulpher nine ounces,Coales of Kotten- 
wad fir ounces, Campheer one ounce and , ople of Egges, and oyle Bene- 
ditt ſufficent to paſte the mixture, with new burnt Lime vaſleyked two 
Dꝛ vnlleikt Lime, Tut ia, Roch-Petre,Loadſtone,ofeach one part, 
—5— Utue and Champheer;ofeach, two eight parts, put theſe t 
a 


filled with quick⸗ lime in pouder and lute, and arme it well 
ſcromg wures, and ſet it ina Lime⸗ill a whole B 
alls will become a ſtone that any moiſture will kindle. A receipt to carry 
fire al wapes in a mans pocket, is this: Take 1 foure oꝛ 
fine times in ſpirits of N ine oꝛ Aquauita, thꝛee times diſtilled, wherein 


Champher mult be diſſolued ; this mult be well dꝛied, being made into a 
Bell and tundled, it will laſt man dayes: it mult be couered halle an inch 
thick with vnlleiked Lime. and the white of Egges well mired. and when 
pou will vſe it, make a hole with a pziming iron, and put a Sulpher match 
vnto it, and it will light: And ſo Dalpetrce mixt with the pouver of the 
_ — Juniper, and che white of an Egge, will a long time laſt 

indled. | 
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9 The Table of t'e conten's of this Bucks, cal'ed 
The Arte of ſhooting ingreat Ordnance. 


Fu-, tenne princifall things to be conſidered in the ſfosting of Ord- 


nance 40, J $ 
I. Pouder the goodueſſe or badneſſe. * . 
2. The lading of the peece. ibid. 
3. The winde. thi.'s 
4. The ſhot, ibic + 
8. The wadde or pouder too hard or too looſe ibid 
8. The ſtanding of the peece, thid 
4 Of ſhooting vp the hill, or downe the hill, ibid, 
Of the length of the peece, «bid, 
Of the diſparting of the peece. ibid; 
O. Whether * peece be truely bored. ; ibid, 
Now beginneth the firſt Chapter of the Booke, called the Arte of ſhoo- 
ting in Great Ordnance, and firſt. as ar re 7: 
he 2. Chapter ſh-weth,how to know whether any peece of Ordnance hb 


eruely bored, by the help of certa.ne inſtruments. {Rd y 
The 3. Chapter ſhewerth,how much pouder will ſerye anypeeceof Ordnance 


by the weight of the peeces,and weightof the ſhot, and at the end of this Chap- 
ter there is a Table that doth declare the weight of iron ſhot. | 9. 
The 4. Chapter ſheweth how to diſpart any peece of Ordnance truly. 1 Jo 
The 5 Chapter ſheweth how to give levell with any peece of Ordnance to 
make a ſhot, according as the moſt ſorts of Gunners doe vie to doe; although 
that there is no arte in it. 1 
The 6. Chapter ſheweth what a degree is. 16. 
The 7. Cnapter ſheweth how to makea ſhot vpon the right line, ind ſo how 
td know how muc ground that any peece of Ordnance dothdrive or conucy 
a ſhot at the mount of every degree of the Randare, IS. 
The 8. Chapter ſheweth,how to mount any peece of Ordnance by. the de- 
ree with an inch rule, with a table, ſhewing what part of an inch rule will 
make one degree, and ſo vnto ten degrees. 22, 
The g. Chapter ſheweth, what manner of courſe the ſhot flieth in the 


AYTEs - 51 | 28» 
1 he IO, Chapter ſheweth, how to mounta Morter peece, for to lay the ſhet 


at any diſtance a ointed, q 30. 
The II. Chapter is how far above the marke the ſhot flieth over the marke 
by the length of the peece, and diſtance ynto the marke. 31. 


The 12. Chapter is how to make a perfect ſhot with a peece that is not truly 
bored, that is to ſay, that the core or hollow neſſe goeth not right in the middle 
of the mettall. 32. 

The 13 Chapter is how to give levell at a marke vpon a hill or valley with 

| The 


che Quadrant. 34. 


THE TABLE. | 
The 14. Chapter is how to make a perſit ſhot uponthe land, at the broad fide 
of a ſhip that is vnder ſaile,and going. 36. 
The 15. Chapter is, how to make a hot out of.one ſhip into another, al- 
though the Sea be wrought, or out of a Galley intoa ſhip, 37. 
The 16. Chapter ſhewerh vnto you in what order you ſhould place Ordnance 
in ſhips | o. 
The 17. Chapter ſheweth vnto you how for to ſhoot at a moveable 1 
vpon the land, and allo what kind of ſhot is the beſt to be vſed according vnto 
the cauſe. 42. 
The 18. Chapter ſheweth, how you ſhall know if any peece of Ordnance be 
ſufficiently mettalled, and alſo the cauſe that the Cannons doe not occupie the 
weightin powder that che ſhor weigheth. ay 
The I9. Chapter ſheweth in what order you ſhall give levell with your 
"Ordnance at a batterie, to beate downe the walles of any place, and alſo, what 
to obſerve in giving fire vnto them. | 44. 
The 20. Chapter, ſheweth the weight of all manner of caſt peeces of Ord- 
nance, trom the Cannon, unto the Faulcennert, and alſo the weight of the ſhot, 
and the weight of the pander thae they do occupie with the height of the ſhot, 
and length of the peece,and all ſuch other luke cauſcs, according vnto the names 
of the peeces. | 45. 
The 21. Chapter ſheweth, how many ſhots of pouder there is in à laſt of 
pouder, from the Cannon, unto the Fauconet, and alſo, if you beat any battery 
orin any towne, Caſtle or ſhip, how to know how much pouder will ſhoot all 
your Ordnance off. | 49. 
5 
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The 22. Chapter ſheweth, how to know how many ſhot doth wei 
Tunne. 3. 
The 23. Chapter ſheweth how and by what order the ſhot doth graze or 
: glance upon the land or water. i 
The 24. Chapter is, how for to batter the walles of any Towne; as 
well by night as by day. | 56. 
The 25. Chapter doth declare how to plant Ordnance by night, to batter᷑ the 
walles of any Towne,or diſplace any Ordnance, in any Bulwarkes, or any ſuch 
other like, as well by night as by day. 61. 
The 26. Chapter doth declare how for to keepe a Haven or River on the 
Sea coaſt for to ſincke a ſhip, as well by night as by day in all points. Gg 
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